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MODERN NONLINEAR TRENDS IN ENGINEERING ca 


N. MINORSKY, FRANCE 


INTRODUCTORY REMARKS 


HIS REVIEW contains 


vances In nonlinear studies and points out possible relations 


a brief outline of some recent nd- 


between these investigations and problems of applied me- 
chanics. These studies are occasionally designated as nonlinear 
mechanics but this term does not well characterize the subject 
inasmuch as the mechanics proper entering a physical problem 
does not change; on the other hand, different lines of study arise 
from the variants in the mathematical tools used to describe the 
The 


characterized by the attempt to deal directly with the nonlinear 


phenomena. new methods under consideration here are 
differential equations representing a physical problem, instead 
of simplifving them by linear approximations, as was customary 
in the past. 

The consequences of this mathematical improvement manifest 
themselves in different ways. In problems whose natures have 
already been explored, the nonlinear treatment generally leads 
to improvements in the quantitative results, owing to different 
“nonlinear corrections” in the original linear theory. This in 
itself is not new, inasmuch us such corrections were used before 
the advent of these new theories. What is new, perhaps, is the 
faucet that these corrections now follow from a general theory, in- 
stead of being invented for each particular case as before. 

Far more interesting is the qualitative progress resulting from 
these methods. Here one finds that, in addition to a large num- 
ber of faets which heretofore could not be explained by the linear 
theory and which are now made clear, a still greater number of 
lucts, not even suspected previously, also appear. The reason 
for this is fairly obvious. In any linear approximation it is evi- 
dent that something is inevitably lost, and if this ‘“‘something”’ 
happens to account for a new feature of an old phenomenon or 
for an entirely new phenomenon, these facts are thus overlooked. 

What is particularly valuable in these new methods is that they 
enable us to penetrate more deeply into the nature of oscillatory 
phenomena around us and to observe previously unsuspected re- 
lations between the oscillatory phenomena in such widely different 
fields as electronics, mechanics, astronomy, statistics, biology, 
econometrics, and the like. 

The inroads which these methods have made into these various 
fields are still unevenly distributed. Perhaps 90 per cent of the 
entire progress belongs to electronics, which acted as an excellent 
guide to the voung science. Here the first steps were taken, and 

kprror’s Note: The fifth in a series of articles, contributed to 
AppLiED MECHANICS REVIEWS by international authorities, survey- 
ing important topics in applied mechanics, 


the subject gained strength through experimental confirms: the si 
of the theoretical methods. 
The early pioneering period touched the problems ot 


mechanics to a much lesser extent for reasons whieh will bey 

tioned later. A number of phenomena predicted theore know! 
and confirmed in electronics are vet to be discovered in ayy) mech 
mechanies. me! 


Paraphrasing the words of Leonardo da Vinei that 
isa paradise for the mathematician,” it can perhaps be said: 
this new field is a paradise for the engineer possessing scier 


curiosit Vv and a creative mind. 
HISTORICAL SURVEY 


Toward the end of the last century, H. Poinearé esta list: 
existence ot periodic solutions—limit cycles (eyeles limites 
calls them-—-for an important class of nonlinear differen 
tions. This was a purely mathematical study and, ss ! 
applied science is concerned, it was lost for more than fort 

In 1920 the Dutch physicist B. van der Pol pointed ou 
impossibility of explaining the performance of electron tube o- 
lators by the linear theory, and, in his search, he succeed 
formulating the nonlinear differential equation now bearing 
name. This subject will be touched upon later in this 
Van der Pol explored his differential equation graphical. 
isocline method and found that, in fact, it possesses ap 
solution 

Further progress was made only nine years later when, i |! 
the Russian physicist, Andronow, pointed out that the p 
solution of the van der Pol equation is, in fact, the lima 
Poinearé. Once this connection had been established, tl 
sequent developments proceeded systematically and, as VP! 
Den Hartog observed in his recent article in this series (| AMIC4 
January 1951), between 1930 and 1940 they became virtue 
Russian monopoly.”’ After the war, similar activity Was 
taken in the United States and in England. 


PRINCIPAL RESULTS AND SOME POTENTIAL POSSIBILITIES y 
It is impossible to give even a condensed account of this a! 
here, inasmuch as the Russian literature alone runs it 
than 2000 pages. 
high spots and mention some possible problems. 


The most that can be done is to touc! 


As mentioned previously, electronics plaved a 1 
these developments for reasons which are obvious. T! 
mination of parameters and nonlinear functions 1s 
simple matter; most of the circuits reduce to system= “1 
degree of freedom; changes in cireuitry are easil 
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ntution is not expensive. Some of these electronic 
ilems are now reviewed briefly and are contrasted with their 
ble mechanical counterparts, most of which are yet to be 
overed in practice. 
Self-ercitation: The van der Pol differential equation is 
él 2)e¢ +e =0. The principal feature of this equation, 
ius an oscillator, is its damping term. For small 
ys of the oscillatory variable 2 the damping is negative; for 
ws it is positive. The oscillator thus starts spontane- 
rest, but when the amplitude becomes sufficiently 
positive damping limits further increase of the oscillation. 
\nalogous Phenomena are encountered in automatic control 
sems (hunting). The flutter phenomenon is of the same gen- 
nature, although its theory is far more complicated. This is 
, part to the fact that the flutter problem always has more 
ne degree of freedom, as well as to the fact that determina- 
i the system parameters is far more difficult than in elec- 
eircults. 


some cases the nonlinear characteristic may be such that 


» system does not start spontaneously from rest but may be- 


xcited if a shock is applied. Self-excitation of such 
k-excited”’ systems is called “hard,”’ to distinguish it from 
The hard type of self-excitation is well 
wn in electronics, but nothing is known as vet regarding its 
Should this phe- 
menon exist, perhaps some light will be thrown on a number 


normal “soft’’ ease. 
hunical counterpart, e.g., “hard flutter.”’ 


blems; for example, on the somewhat mysterious behavior 
sructures passing through the region of shock waves. 
{synchronous excitation and quenching: In linear systems, 
rinciple of superposition holds and there is no interaction 
veen the component oscillations. Moreover, the mathe- 
iJexistence of a periodic solution always indicates the exist- 
i periodic phenomenon. In nonlinear systems, on the 
rhand, there is an interaction between oscillations, and the 
thematical existence of a periodic solution is only a necessary 
tion for the existence of such phenomena unless it is supple- 
ted by the condition of stability, in which case conditions be- 


th necessary and sufficient for the appearance of oscilla- 


readily be seen that under these conditions the appear- 
tone oscillation may either create or destroy the stability 
tion for another. In the first case, this other oscillation 
ears (excitation) and in the second, disappears (quenching); 
asvnehronous” is used merely to indicate that there is 

ition between the frequencies of these two oscillations. 
gain we do not know whether the mechanical counter- 
this effeet exists. If, however, it is established physically, 
teresting possibility exists of extinguishing a vibration by 
hessing another vibration of a much higher frequency on the 


e system. 


Frequency demultiplication: Uf a nonlinear system is acted 
i periodie force containing two frequencies @; and @s, the 
use of the system oecurs not only with these frequencies 
r Fourier harmonies, but also with the so-called combina- 
mes 20, = We, 2we + W), 3W), + We, 3W2 + w),... arising from 
uteraction between the component frequencies. Some of 
combination tones are higher, while some are lower than 
mponent frequencies. The latter are called subharmonics 
‘he process by which they are obtained is known as frequency 
tiplication. 
rently, numerous applications of this nonlinear effect have 
‘ound in the control of clocks, electric motors, ete., with the 
Since these oscillators maintain their 


' quartz oseillators. 


ney 


vith an exceedingly high degree of accuracy, the same 


~ transferred into the subharmonic process. By cas- 
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cading several such schemes, frequency demultiplication of the 
order of one in several hundred was reported, thus bridging the 
gap between the frequency of the quartz oscillator and that 
which is to be controlled. 

(d) Synchronization (or entrainment of frequency): According 
to the linear theory, if two frequencies @; and @» are caused to 
“beat” in a system, the period of the beats increases indefinitels 
if the variable frequeney @» approaches the fixed frequency @;. 
In nonlinear systems, however, it is observed that the beats dis- 
appear suddenly as soon as @ reaches a certain limit we. The 
interval Aw = w, + wy is called the interval of synchronization 
and everything happens as if w; were entrained by @ in Aw. 

This phenomenon apparently was known to Huyghens, who 
reported that two clocks, slightly out of step with each other, 
became synchronized when hung on a thin wooden board. 
Nearly three centuries elapsed before it beeame possible to ex- 
plain this effect by nonlinear theory, but more striking still was 
the discovery that it is possible to produce this effect artificially 
by adding suitable nonlinear parameters. 
offers many possibilities in the field of automatic controls. 


This phenomenon 


These few examples, taken more or less at random from a great 
variety of similar new facts, show a considerable amount ot 
potential possibilities in the field of applied mechanics; but before 
these possibilities become real facts, much fundamental research 
remains to be accomplished in this field. 


Communications 


Correction to AMR 4, Rev. 75 


Authors’ names should read Henderson, J., and Lliffe, C. be. 


Theoretical and Experimental Methods 


(See also Revs. 1932, 1942, 1949, 1982, 2006, 2149, 2155, 2261, 2268) 


1876. Shaw, Robert F., Arithmetic operations in a binary com- 
puter, Rev. sci. Instrum. 21, 8, 687-6938, Aug. 1950. 

Paper discusses the arithmetical considerations which arise 
when deciding on processes to be used for multiplication and 
division in a binary computer in which negative numbers are 
represented by complements. The different considerations which 
arise when negative numbers are represented by their modulus 
and a sign are indicated and there is a brief discussion of round- 


ing-off procedures. M. V. Wilkes, England 


1877. Moore, A. D., Soap-film and sandbed-mapper tech- 
niques, J. appl. Mech. 17, 3, 201 298, Sept. 1950. 

Author notes how few are the applications of soap-film analog 
due, doubtless, to tedious measurement and difficulty in duplicating 
a film broken before test is completed. Author in 1943 invented 
photographic technique to overcome difficulty. Distorted reflec- 


tion from soap film of a grid of concentric circles and radial lines 
is photographed. 
grid gives maximum slope lines on film to about 5°, accuracy. 
Author invented permeable “‘sandbed” analog in 1943 [‘‘Fields 
from fluid mappers,”’ J. appl. Phys. 20, p. 790, 1949). 
for constant strength sinks or sources through constant thickness 
Sandbed tech- 


Approximate geometrical analysis of distorted 


Flow lines 


bed are similar to soap-film maximum slope lines. 
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nique possibly is better and more flexible than soap-film or the 
tank methods of others. 

Reviewer regrets delayed development and publication of 
these techniques that others could have tried and perhaps im- 
proved upon in the past six or seven years. Analogs solving 
three-dimensional Poisson equation are urgently required. 

KK. H. Swainger, England 


1878. Kottler, F., The distribution of particle sizes, I, II, ./. 
Franklin Inst. 250, 4, 5; 339° 356, 419-441; Oct., Nov. 1950. 
Importance of the normal error law for description of statisti- 
cally distributed values is explained. It is shown that, often, not 
the originally measured values but functions of them follow the 
normal error law. Main idea of the article is that such a fune- 
tion should be used to describe the variation of a physical magni- 
tude only if the particular function has a physical significance in 
the particular case. Emphasis on this thought is the value of the 
paper. Unfortunately, author does not follow his own concept 
when he proposes his equations for the law of “limited growth.” 
Second part of paper, which discusses deviations from and 
choice of a most probable curve for description of an observed 
set of points, is not clear because the problem is not  suf- 
ficiently well defined, and author's arguments are based on as- 
sumptions which are not given. The statement of the problem 
makes the paper valuable rather than the lengthy discussions. 
H. A. Kinstein, USA 


©1879. Yates, Frank, Sampling methods for censuses and 
surveys, New York, Hafner Publ. Co., 1949, xiv + 318 pp. $5.50. 

Written in connection with preparation of manual for United 
Nations 1950 World Census of Population and Agriculture, book 
is concerned entirely with problems in census and survey work 
such as arise in the study of human populations, economic insti- 
tutions, and agriculture. Sampling problems typical of indus- 
trial quality control and biological experimentation are not dis- 
cussed. Reader is supposed to have little or no training in mathe- 
maties; no mathematical proofs are given, emphasis being laid on 
discussion of practical problems. 

First three chapters deal with the role of sampling in census and 
survey work and describe various sampling methods. Practical 
problems arising in planning and in collection and treatment of 
statistical data are discussed in chapters 4 and 5, which also con- 
tain a 10-page introduction to punch-cards methods. Chapters 6 
and 7 give the formal mathematical procedures in estimating 
population parameters and sampling errors. Chapter 8 is de- 
signed to guide the reader in the choice of appropriate sampling 
methods from the viewpoint of efficiency. Extensive bibliogra- 
phy, classified according to field of application, is given; also a 
small table of random numbers and of the normal distribution. 

Nils G,. Blomquist, USA 


1880. Peterson, R. E., Approximate statistical method for 
fatigue data, Amer. Soc. Test. Mat. Bull. 156, 158; 50-52, 62; 
Jan., May 1949. 

An approximate method of statistical analysis of fatigue results 
is presented for either metals which show no fatigue limit (monel 
metal is taken as an example) or the sloping portion of the 
endurance limit curve. Basie assumption is that when an 
‘average’ curve is drawn through the test points (i.e., test points 
lving equally above and below the line) each point is assumed to 
lie on a similar straight line such that the percentage deviation of 
this line from the average line is the same at all values of V 

number of reversals). Making this assumption, the strength of 
each specimen for a given fatigue life can be estimated, thus 
giving a number of estimated fatigue strengths for that fatigue 
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life. These estimated values are then analyzed statisticg)); 
give the “standard deviation,” which is then used to deter 
range of strength to be quoted to cover all possible failures o) ; 


hs. 


material at the given number of reversals. Method should py, 


valuable when parts are to be designed on basis of fatigue {ij 


J. A. Pope, Engla 


©1881. Ollendorff, Franz, The vector world (Die Welt ,. 
Vektoren. Einfiihrung in Theorie und Anwendung der Vektoren 
Tensoren und Operatoren), Wien, Springer-Verlag, 1950. y; | 
1TOpp. $9.50. 

Author contends that the applications of the theories « 
tors, tensors, and Hilbert space form ‘‘an indivisible part 
theories themselves. His presentation thus emphasizes 
physical interpretations for each result and, in fact, abou: | 
the book consists in detailed explanation of specific applica 
The organization, however, is purely mathematical, passing /; 
the simplest Iuclidean concepts at the beginning to Hilbert spy 
at the end, and applications, selected from all branches of classi. 
and modern physics, are fitted in accordingly. From a tat! 
matical point of view the book is neither precise nor clea: 
analysis is purely formal, though not always elementarn 

The first two chapters contain the material of the usual 
tary books on vector analysis. Next, the author takes up! 
dimensional vector spaces, with applications to wave in’ 
and lattiee funetions. Tensor algebra in Euclidean sps 
applied to the elastie string and rod, to rotations and refleeti 
and to rigid body dynamics. With tensor analysis 
space, applied rather elaborately to elasticity, the dynamics 
viscous fluids, and dieleetric polarization, a little over ha! 
book is completed. The theory of Minkowski space is appli 
special relativity, matter waves, electrodynamics, ana relat 
wave mechanics. The applications of Riemannian spac 
disappointingly slight: an unnecessarily elaborate treat) 
curvilinear coordinates in Euclidean 3-space, classical mass-)) 
dynamics, and a few words on general relativity. Finally. 
Hilbert space theory, where, in addition to the usual applicati 
to integral equations and quantum mechanics, there is an inter-- 
ing discussion of electric cables from this point of view. T 
typography and paper are easily superior to that whic! 
floods forth from American publishers. 

The author's earnestness and sincerity are apparent, ani 
book, which is certainly a unique work, makes interesting and et 
joyable reading. To the reviewer, however, it represents ' 
deplorable current tendeney of hashing over and watering ( 
mathematics in works on ‘‘Applied mathematics for 
seems just as important for physicists and engineers to get | 
mathematies straight according to the best mathematica! 


t 


of the day as it is for those mathematicians who wish to les 
physies or engineering to go to the best physicists and enginer’s 
On the other hand, if the present book is to be regarded as *\\)' 
menting rather than supplanting the existing literature, 1! 
cellent and useful. Nowhere else can the physicist so easily! 
an answer to the student’s question, “Where ean I find an ou! 
of the mathematics behind this?” or the mathematica! 
equally frequent question, ‘How can this be applied” 

C. A. Truesdell, (> 


©1882. Hertz, David Bendel, The theory and practice of indus 
trial research, New York, McGraw-Hill Book Co., I) 
xili + 385 pp. $5.50. 

Book is one of a number which have been appearing ! 
creasing frequency in recent vears on the purposes and ac 
tion of industrial research. As is evident from a clas=!fe! 


, t 
pit 


ography of approximately 18 pages (the most nears 
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VIEWS 
shed. in reviewer's belief), author has thoroughly canvassed 
a ~ of the rapidly growing literature on this subject. Book is 
— easy reading, being comprehensive and documented by 
neg is quotations, references, and footnotes. However, it is 
dpr ndexed, enabling it to be used as a reference for ready in- 
, ‘ion on most basic questions likely to arise. As noted in the 
an ace, book will well serve “for those students of engineering 
eience Who may enter the field of research as well as those 
elt de: oe engaged actively in this pursuit...’ 
ktoren, tirst four chapters are devoted to a theoretical background on 
regtive mentality and research problems, (b) methods ot 
my solving in research, and (c¢) research methods. A some- 
historical chapter on the background of research in industry 
-s. Remaining nine chapters are devoted to organization 
Les | administrative problems and procedures effective in conduct 
mut ha ondustrialresearch. All the ordinary subject matter of project 
Cations ection and guidance, personnel, economics and budgeting, re- 
ng it ., service facilities, patent policies, and relationships internal 
rt sp) al to the research organization are covered. Much 
‘lass ool specifie quantitative data, such as space and money re- 
mat! nents per worker, organization charts, Ulustrative forms, 


included. 


uportance and functions of supervisors are unusually good. 


Chapters on required research facilities and 


se Who see or hope to see glamour in research will be dis- 


ed with this text. 


described or suggested. 


No new or startling mysterious proc- 
Although readers already con- 
pace ts suit with industrial research will find nothing new, author is to 
ft ended for assembling in logical completeness and in suf- 
flexibility of precept for practical use, an authoritative 
theory and practice of industrial research, useful to 

students and practitioners, K. W.. Miller, USA 

1883. Sokolnikoff, I. S., Approximate methods of solution of 

two-dimensional problems in anisotropic elasticity, Proc. Symp. 
Vath. 3, 1-11, 1950. 

\uthor summarizes 8. G, Lechnitzky s complex variable method 
olving the general fourth-order, first-degree partial differen- 
equation with constant coefficients for arbitrary boundary 
Hons Ile presents three variants of the “perturbation” 
il tor solving same equation conveniently as long as per- 

lon parameters are small. 


thins 


Differential equation accepted 
is found by using Airy’s stress funetion and Cauchy's 

allsotropic stress-strain relations postulating each strain 
nent as a linear function of all stress components with con- 


ess-strain parameters. IX. Ul. Swainger, England 


i884. Reeb, Georges, On the existence of periodic solutions 
% certain perturbed differential systems (in Arch 
With. 2, 205-206, 1950. 


Freneh 


£ Classical theorems ot topology, author shows that certain 
vectors contain closed trajectories and applies his result 
slighitly 


perturbed system of an odd number of simple 


oscillators. [Actually, from point of view of differential 
Hons, the slightly perturbed systemcan be handled effectively 


parameter methods. In the relaxation case of large de- 


‘ure trom the linear svstem, present method does not seem to 

Te bli j i. Levinson, USA 
indus _ ‘585. Urabe, Kojuré, On the existence of periodic solutions 
va ‘“' certain non-linear differential equations, Wath. Juponicae 2, 

-) 2h, LU50 

sith in ‘hor shows that the differential equation 2” + g'(x).’ 
nistIBe TAM e(() has at least one periodic solution if (a) f and g are 
itiable, (b) e is periodic, and (¢) there exist positive con- 





pandq such that p > 42. p + dq? = qG(.c) = F(x) = Pr, 
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where F(.r) = f(r J.G. Wendel, USA 


r, Gtr) = of. 


Courtesy of Mathematical Reviews 


1886. Grammel, R., Tables of the generalized trigonometric 
functions (in German), /ng.-Arch. 18, 4, 250 254, 1950 

The functions sin (4)r, cos (4)r, sin (6)2, cos (6)e, sin (S)e, cos 
(Se were defined by author in a previous paper [title source, 16, 
ISS-200, L948]. The values are tabulated to six significant figures 
for a range of the argument from 0 to Lin steps of O0.OL and from 


1 to fd in steps of 0.1. George Rudinger, USA 


©1887. Rand, Myron J., Industrial research laboratories of the 
United States including consulting research laboratories, 9th ed., 
1950, Bull. nat. Res. Counc. Wash., no. 120, Vv + 444 pp., Nov. 1950. 


©1888. Design tables. Manual for determination of gear re- 
duction Hilfstafeln. Ein Hilfsbuch zur Ermittlung von Raderii- 
bersetzungen , oth ed., Berlin, Verlag Wilhelm Hrnust & Sohn, 
1951, 202 pp. DM 9.50. 


©1889. Milne-Thomson, L. M., Jacobian elliptic function 
tables, New York, Dover Publications, 1950, xi + 123 pp. $2.45. 
Volume is an eneyclopedia of formulas relating to elliptic fune- 


tions and a practical guide for their use. Being a guide, theory ot 


subject is omitted. Formulas for series, double and half argu- 


‘ 


ments, differentiation, integration, ete to mention a few, are pre- 


sented. To assist applied worker, well-known tables ot snd 


en(w/me), dni ow) and Jacobian zeta function Z (uw) ave included, 
Volume also contains table of complete elliptic integrals A, A 


EB, E’ 


cluding direct and inverse interpolation, are given 


and the nome g. Examples illustrating use of tables, in- 
Volume is a 
comprehe hsive handbook and a valuable practices] tool to facil 
tate numerical computations involving elliptic functions. 

an 


Luke, USA 


1890. difference 


nomogram, Aire. 


Aircraft engineering, a metal potential 
Engng. 23, 263, p. 29, Jan. 1951 


1891. Faedo, Sandro, A new method of the existential and 
quantitative analysis of propagation problems (in Italian), Avy. 
Neu. norm. sup. Pisa (3) 1, 1947, 1-41, 1949; Pubb. Ist. 
appl. Cale, no, 247, 41 pp., 1949 

titz’s method of solving a linear self-adjoint partial differential 


also 


equation L{u] = f of the second order and elliptic type ina do- 
main ©, under the boundary condition 1 0 on the frontier of C, 
Let P(P) bea complete orthonormal! 


‘and let 


can be expressed as follows: 

system of functions defined in © and zero on frontier of ¢ 

iM P > : < db (PP): 
Gad 8 


sutisiv svstem of linear equations 


cS Llu,) — f} ®(Pydc = 0, j= | eg 


then, af constants ¢ are chosen to 


the function «= (P? converges to desired solution, as 4 — ©, un 
der quite general conditions. In the case of a problem of wave 
propagation, “ depends not only on position of Pin © but also on 
time ¢. In this case Lis an operator of hyperbolic type, and, in 
addition to boundary condition 0, there are initial conditions 
ul Pt) = g P);, af P, ©) = oP) when t = 0. 
can be modified as follows. With the 


— 
b(P , we write (P. i) = p ( (OPP), and we choose thre 


The Ritz procedure 
same orthonormal set 
ordinary differential 


functions ¢,., (¢) to satisfy the system of 


equations 
cS {blu f| @(Pydc = 0, | 
under the mitial conditions 


S  PY® (Pde, ¢',.00 cJS WP PP yd 
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Paedo calls this the method of moments. The question is A’ in the rows Dis ss «ss B and columns Wi, - +--+) Q, and if p = iu 
whether «(P, ¢) converges to the solution. In present paper, +... p,q =q@ +... + qn, then there exist positive ane a ther I 
method is applied to the equation L[ i] —U, + au, + anu, N, r such that for every positive integer v: |(.A") < jon, J 
au, + ay, + asu = f where the coefficients a, ..., a5 are (2/r)PN*(y —1)(!). The explicit form of solution of (2) js , me rivaul 
funetions of wand #, and a, > 0. The domain C is now a linear when y is initial value of y. No proof of the lemma is giv: uth 
interval O <r < e. Theorems of uniqueness, existence and con- and derivation of the solution is only outlined. Author ia sep fu 
vergence are proved under quite general conditions. that his method yields a new proof of Cauchy’s existence theoy Ib 
Courtesy of Vathematical Reviews ie Copson, Scotland S. Lefschetz, Us\ eto! 
©1892. Levitan, B. M., Expansion in characteristic functions of 1897. Aumann, Georg, On segment distortion in convex cop. rels 

differential equations of second order (Razlozhenie po sobstv- formal mappings (in German), Sitzber. math-nat. Kl. Bay. 4 
ennim funktsiyam differentsialnikh uravnenii vtorogo poryadka), Wiss. 1948, 303-308, 1949. tled 
\oscow-Leningrad, Gosud. Izd. Tekh. Teor. Lit., 1950, 159 pp. torch: 
7 


1898. Haupt, L. M., Solution of simultaneous equations 
1893. Barenblatt, G. I., On a method of solution of the through use of the a.c. network calculator, Rev. sei. Jnstruy 2), 
equation of heat conduction (in Russian), Dokladi Akad. Nauk — 8, 683-686, Aug. 1950. 
SSS 72, 4, 667-670, June 1950. Gives a brief summary of methods for adapting a-c nety 
\uthor considers the equation y” + Agq(c) = 0, where giz) — calculators to solution of simultaneous algebraic equations 


sutisfies the conditions (1) g(x) 2 0 and can be zero only for — scribes general network for symmetric linear equations 
r = 0, (2) q(x) has continuous second derivatives everywhere, and — examples of simplified networks, and extension to nonlinear 4 


(3) near the origin g(7) = aur™| 1 + R(x)], R(r) + 0 for > 0,  nonsymmetrical equations. Conditions and procedures { 
m 2 0. Using a method introduced by Levitan (see preceding — taining simplified circuits are not given. Notes advantages és 
review) and a result due to Titchmarsh [“Eigenfunction ex- saving of time and in ability to vary parameters. Might ha : 
pansions ...,’’ Oxford, 1946], the following theorem is proved: = mentioned possibility of increasing accuracy of solutions 
If g(r) satisfies the conditions (1), (2), (3), q’ = 0(q),0 <¢ < 3, _ iteration. C. C. Gotlieb, Canad 
4” does not change sign and 9 f° q' “dc diverges, then the spectra! 
operator q 'd?/dc? is continuous for X 2 0. If q(x) satisfies the 1899. Bowie, O. L., Practical solution of simultaneous linea 
conditions of the above theorem, then it is shown that the equations, Quart. appl. Math. 8, 4, 369-373, Jan. 1951. 
equation 0? 7'/or? = q(r)OT7'/dl, subject to the conditions 7'(z, 0) System of simultaneous equations is multiplied by a pseu’ a 
- 0, 7(0, 4) = (0), has a solution expressed as an integral de- — diagonalizing matrix, 1.e., a matrix which leaves the coeffi 3 
pending on a solution of the ordinary differential equation. — of the unknowns in approximately diagonal form. Solution |! 
A similar representation is given for the heat problem in which — follows by classical iteration which converges quickly. Pract 
the boundary condition is replaced by O7(0, t)/Or = —f(t). suggestions are given for obtaining a pseudo-diagonalizing mat) 
Solutions are explicitly exhibited for an example in which g(r) Author's opinion is that this combination procedure avoids rout |- 
= 2". Form = 0, the well-known solutions are obtained. off error of exact solution and convergence difficulties of 1% 
Courtesy of Mathematical Reviews C. G. Maple, USA tion. Stephen H. Crandall, Us‘ 
1894. Bilov, B. F., On the characteristic numbers of the 1900. Demidovich, B. P., On a critical case of instability in 
solutions of systems of linear differential equations (in Russian), the sense of Lyapunov (in Russian), Dokladi Akad. Nauk Ss» 
Prikl. Mal. Mekh. 14, 341-352, July-Aug. 1950. 72,6, 1005-1008, June 1950. ‘i 
Author proves the following general result) concerning the Author considers the nth-order linear vector system, dz! - 
characteristic numbers, in the sense of Lyapunoy, of linear sys- (A + B(t))r, where A is a constant matrix which has the proper’ 
tems with variable coefficients, dr/dt = A(t)r: If A(t) approach that n — 1 of its characteristic roots have negative real parts W!' 
B(t)ast— o, then the characteristic numbers of the twosystems — the remaining characteristic root equal to zero, and B(t) + 0 
coincide, He also discusses the characteristic numbers of some  {— ©. Under certain restrictions on the elements of B(f), 1 > 
particular systems. R. Bellman, USA shown that the zero solution is stable, i.e., if r(¢ Sa,a y 
d(to, €), then ||x(t)|| S € fort 2 tb, (||z}| = ze Z;|). 
©1895. Sommerfeld, A., Course in theoretical physics. VI. R. Bellman, Us 
Partial differential equations in physics (Vorlesungen iiber { 
theoretische Physik. Bd VI. Partielle Differentialgleichungen ©1901. Thomson, W. T., Laplace transformation: theory 4% 
der Physik), Weishaden, Dietrich’sche Verlagsbuchhandlung, engineering applications, New York, Prentice-Hall, Ine., 1!" it 
Sept. L947, xiii + 332 pp. DM 15 + 230 pp. $5. 
See AMR 3, Rev. 196. The value of the Laplace transformation has long been guls 
ciated by electrical engineers; this text emphasizes its sell 
1896. Tartakovskii, V., Explicit formulas for local expansions — in other branches of engineering. Two chapters introduce | 
of solutions of system of ordinary differential equations (in 9 Laplace transformation and its most useful properties. [0! 
Russian), Dokladi Akad. Nauk SSSR (N.S.) 72, 633-636, 1950. | by chapters on dynamical and structural applications. Nes Rey 
Author describes a new method for solving in explicit form chapters on complex variable theory and its use in solving el tt 
(locally) a system (1) dz;/at = fay, ..: 3; 2%). 4 = ly Zw. lems involving partial differential equations. Book closes * hes 
where the f; are holomorphic at the origin. Let the monomials chapters on difference equations, closed-loop systems t 
ato a,*" ky > 0, be viewed as the (countable ) component of a analogies. 
row-vector y. Then (1) is equivalent to the linear equation (2) Chapter on analogies is excellent, though its connectio! 
dy dt = yA where A is an infinite constant matrix such that in the rest of the text is not clear. The treatments of beam)" 1902 
each row all but a finite number of elements are zero. Solution is lems and systems leading to difference equations are novel * analys 


based on the lemma: If (4°)? is the matrix of the elements of | some places, as in buckling problems or the iterated trans 
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aivantages provided b, the Laplace transformation seem 
me, jr nebulous. The introduction of the modified Bessel func- 
7 Jii(s/a)'*], is painfully abrupt, but more often detailed 
tions are included. 
\uthor gives the impression that he has differentiated the unit 
‘ynetion (eq. 15.1), and apparently finds its second derivative 
a iil). The statement, “The Laplace transform exists for all 
» tions f(t) satisfying the inequality je~“f(t)) < Ce a)t?? (ny, 
sgether with “This procedure, however, requires the use of 
lation Lo} A /s" ttf = e°/P(n + 1) for half integers with 


>X COn- = . . is 
_ |" (p. 46), suggests that author could also find £{t *?}. 


Us 


» difficulty is experienced in the frequent and indiscriminate 
hange of order of taking limits. In deriving equations for 
r hammer, the density p is a function of « and ¢, but de- 
— on ¢ is ignored when equations are transformed (eq. 
A -;. In view of the forthright language used, one can hardly 
these lapses with the words, “a... balance between rigor 

vsieal insight has been sought,” contained in the preface. 
we difficulties, too, in physical insight. The indicial re- 
wl impulsive response are defined without reference to 


> ~ 


| state of the system (pp. 34-35). equilibrium initial 
ns are required for the definition of the transfer function 

TS). In the illustration of cascading, two mass-spring com- 
ns are used-—plainly reflexive and so illustrated in fig. 126. 
over-all transfer function is stated as the product of the 
separate transfer functions. To achieve any plausibility 
lifferent illustration, with negligible reflexive action, must 

nd the term ‘ 
Figures 19 and 


ms Indicate 


‘caseade” defined or explained. 
The statement, “These 
is a function only of the ratio 


33 need correction. 
that x(t)/x,, 
r i), proved very exasperating to this reviewer's students, 
the wording of problem 52, p. 29, and the premature use of 
vfif(t)}| = —d/ds[Lyf(t)}] on p. 4. 


lefinitions of F (resistance per unit length) and G (con- 


For the transmission 


per unit length) make it appear that R = 1/G (p. 154 
estatement of Jordan’s lemma (appendix B) is so restrictive 
loes not apply in the problems on partial differential equa- 


. The heading, ““Cauchy’s principle of argument” (appendix 
lity in 


~not mentioned in the references suggested by Thompson, 
SSS 


< referred to in Copson {Copson, E.T., “Functions of a com- 
119, Oxford, 1935] as 
why's principle of the argument.” 


variable,” p. Clarendon Press, 


per 
Ly) 


ire a number of errors of word choice (integral for 


nal 


olution for transform of solution, ete.). Typographical 
re not so numerous as to be disturbing, although the form 
163 should be 


difference table on ). Some 
gr phies] convention should be adopted to designate a jump 


corrected. 


sous to avoid such statements as 


¢ {sinh Br} = j sinh 2 le (1 ( 
‘y and ers 2e° cosh B + | f s 


ctl), and many other seeming inaccuracies in the chapter 
ference equations. Since theorems are not set in any dis- 


Jushing type or manner, they are difficult to find. Problems 


chosen for their elegance, and answers are not given. 
ea good thing: nevertheless, it does not add to clarity 


viewer and one of his colleagues, Prof. H. D. Block, have 
‘lus text for their course in introductory operational mathe- 
oe ‘es. They agree that, while it is one that should appeal to 


‘in all fields of engineering, greater care should have been 
production. R. BE. Gaskell, USA 
‘902. Kretzmer, Ernest R., An application of auto-correlation 
alalysis, J. Math. Phys. 29, 3, 179-190, Oct. 1950. 
; treats effeet of noise on pulse-time modulation 


Using 
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standard techniques, autocorrelation functions and power spectra 
are given for various types of time shifts on pulses. Paper dwells 
on physical significance of phenomena and is not confounded with 


mathematical rigor. Thomas Caywood, USA 


Mechanics (Dynamics, Statics, Kinematics) 
(See also Revs. 1888, 1919, 1920, 1934, 1940) 


©1903. Clements, Guy Roger, and Wilson, Levi Thomas, 
Analytical and applied mechanics, 3rd ed., New York, Toronto, 
London, McGraw-Hill Book Company, Inc., 1951, xi + 463 pp 
$5.50. 

Third edition presents little change from previous edition \s 
before, subject is presented on a level well above that) eom 
monly used in first-course undergraduate mechanics. [tis un 
fortunate, in reviewer's opinion, that this is not matched by equal 
degree of rigor. For instance, subject of relative motion is mis 
represented and partly incorrect as shown on p. 176. Concept ot 
the acceleration of a point relative to another point seems vacuous 
to reviewer and should have no place in this type of book 


ki. F. Masur, USA 


©1904. Roy, Maurice, Mechanics of continuous and deformable 
media (Mécanique des milieux continus et deformables), I, II, 
Paris, Gauthier-Villars, 1950, xxii + 362 pp., xii + 350 pp. 

\uthor is to be congratulated for his comprehensive coverage o! 
so vast afield. He shows ina remarkably clear and concise man 
ner the interrelation between the theories of elasticity and of 
fluid dynamics. His basis for this unified coverage of meehanies 
of continuous media is solidly founded on the principles ot thermo 
dvnamics « 

The two volumes cach have two main subdivisions whose titles 
are: Thermodynamics and mechanics of continuous media, 
Theory ot elasticity, equilibrium conditions and fluid) motion, 
and Theory of machines. 

Part I. 


deformations,’ 


First chapter, ‘‘Definitions and fundamentals ot 
introduces basic concepts, such as definition of 
detormations 
Chapter 11 


“Fundamental principles and equations of thermodynamics, 


a continuous media, finite and infinitesimal 


Mulerian and Lagrangian equations of motion. 
discusses the first and second laws of thermodynamics as well as 
the considerations of internal potential and the formulation of 
Chapter IIT, 


includes basie kinematic concepts and 


general thermodynamic equations “General 
theorems of mechanics, ~ 
discusses anniably the stability of equilibrium states. In chaptes 
IV. “Applications to deformable media and elastic solids,” pre 
viously presented basic ideas are applied to arbitrary detormations 
Chapter V, ‘Appli- 


deals with role ot 


of clastic, isotropic, and homogeneous solids 
Cations to viscous and inviscid fluids,” VISCOSILY 
and the consequence Ol the thermodynamic definition of fluids 
Soth compressible and incompressible fluids are considered 


Part TI 


of displacements trom equilibrium and dynanuc problems limited 


This section treats problems of static equilibrium and 


to small motion about equilibrium postions “Croneral ¢ quations 


and problems and compatibility. conditions are taken up in 


( hapter : Chapter IT, “Two-dimensional elasticity review 


the general plane stress and plane strain problems, and the conse 


quent simplification of the compatibilits conditions is very 


elegantly shown examples, such as bending of beams 


thick-walled evlinders under internal and external pressure ire 
treated Chapter LIT, “Three-dimensional elasticits Is devoted 
to bending of prisms, torsion, Saint Venant’s problem, resistances 


Chapter ry. hin 


hodies and elastie bars, presents a rood short discussion of the 


of materials, and approximate beam theory 


buckling and stability of slender columins as well as fundamental 
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considerations of the elastic properties of thin bodies. Last chap- 


ter, “Small motion of three-dimensional elastic bodies,’ treats 
motion about a slightly deformed equilibrium state and the propa- 
vation of waves in solids. Vibration of thin bars is presented in 
detail in the appendix 


Part [Tl 
conditions of fluids and gases and of floating bodies. 


Chapter [, “Statics of fluids,” considers equilibrium 
Chapter II, 
“Ceneral theorems and equations of inviseid fluid dynamics, "is an 
excellent treatment of Muler and Langrange equations of motion, 
Bernouilli, 
Venant, and d’Alembert’s paradox. 
Chapter ILI, ‘Plane irrotational incompressible fluid flow,”’ dis- 


Helmholtz circulation theorems, the equations of 
Torricelli, and of Saint 
cusses stream functions, velocity potentials, the Kutta-Joukow- 
sky theorem, steady discontinuous motion, and nonsteady flow. 
In chapter LV, ‘’Three-dimensional irrotational fluid flow” is de- 


‘ 


scribed. Chapter V reviews the “Three-dimensional vortex mo- 
tion of incompressible fluids” and gives some direct examples, such 
as Prandtl’s wing theory. Chapter VI, ‘*Wave propagation,” dis- 
cusses Compressible-fluid flow theories. Shock-wave theory, in- 
troduced here briefly, is enlarged upon in the next chapter on 
(Compressible fluid flow.’ Last chapter, ““Dynamics of viscous 
fluids,’ deals with slow, laminar, and turbulent flows. Reynolds’, 
Prandtl's and Blasius’ works are discussed. 

Part IV. The fundamental theory of flow machines is outlined. 
Pirst chapter deals with energy considerations of turbomachinery. 
Second chapter discusses briefly the fundamentals of variable 
speed machinery. 

Work is well organized. Main body presents the necessary 
theories with a minimum of mathematical complications, yet with 
sufficient rigor. Specific derivations and examples that amplify 
and supplement the previously treated theory are taken up in 
generous appendixes (312) pages With the exception of in- 
elastic deformations, which are not treated, these two volumes 
represent a complete and most excellent reference book for workers 


Harry H. Hilton, USA 


in the field of applied mechanics. 


©1905. Tolke, Friedrich, Mechanics of deformable bodies, I. 
Particles (Mechanik deformierbarer Korper, I. Der punkformige 
Korper), Berlin, Springer-Verlag, 1949, vill + 388 pp. DM 45. 


1906. Sobrero, Luigi, On an elementary kinematic property 
analogous to the Fermat principle (in Italian), Atti Accad. Naz. 
Lincei Rend. Cl. Sei. Fis. Mat. Nat. (8) 8, 360-364, 1950. 

The plane motion of one rigid body B, rolling on another 
(fixed) rigid body Bz is considered. A point P; fixed with respect 
to By and a point P» fixed to By are said to be conjugate of order 
n ata given position, if an infinitesimal motion of B,; changes the 
distance P,P. by an infinitesimal of order n. This variational 
property of the path from P, to Ps is considered to be analo- 
gous to Fermat’s principle in geometrical opties. Properties and 
enumeration of such conjugate pairs are discussed. 

D. C. Lewis, USA 


1907. Sahmel, Paul, Kinematic investigations of universal 
joints (in German), Glasers Ann. 74, 9, 161-163, Sept. 1950. 

Conventional velocity relations for Hooke’s couplings are used 
to show how two such units may be coupled to a crank chain to 
actuate a spool-feeding roll carriage at substantially constant 
velocity. (. A. Nothmann, USA 

1908. McFarlane, J. S., and Tabor, D., Adhesion of solids 
and the effect of surface films, Proc. roy. Soc. Lond. Ser. A, 202, 
1060, 224 243, July 1950. 

\dhesion between solid surfaces that are pressed together and 


then released is studied. In dry air the adhesion of hard surfaces 





APPLIED MECHANICS REViEWs 


is negligible, while in moist air some adhesion is observed «dy 

the surface tension of a thin film of absorbed water. [ge) 

adhesion between hard surfaces when load is removed is dy. - 
microscopic motion of surface irregularities which accompani. 
elastic recovery. Soft metals, such as lead or indium, shoy ad. 
hesion in dry air due to the relatively small elastic energy gs 
ciated with the deformation of these materials. Presence o; , 
oxide film reduces adhesion. These studies demonstrate +) 
possibility of forming metallic junctions by a process of cold py... 


sure welding in the friction process. Milton C. Shaw, U8 \ 


1909. Heinrich, G., On the Féppl theory of rolling friction 
German), Ost. Ing.-Arch. 4, 5, 363-375, Nov. 1950. 

Author shows that the theory of rolling friction developed \, 
L. Fépp! [“Die Strenge Lésung fiir die rollende Reibung,” \{y. 
chen, Leibniz-Verlag, 1947] does not agree with the Hertz dj. 
He Work 
out a new theory of rolling friction between two bodies having: 
same elastic properties. The theoretical results are discuss 
and compared with test results given by G. Sachs [Z. any 
Math. Mech. 4, 1-32, 1924]. From these tests author's theo 
seems to be more convenient than that proposed by Popp! 

Z. Horak, Czechoslovak i 


tribution of pressure over contact area of the bodies. 


1910. Geronimus, Ya. L., Action of an impact on a free rigid 
body (in Russian), Prikl/. Mat. Mekh. 14, 3, 245-252, May-Jun 
1Od0. 

Instant motion due to impact on an initially stationary rigil 
body may be represented by corkscrew motion of an equivalir 
hody of two concentrated masses connected by a bar normal ' 
the instant screw axis. One mass moves along the axis; the ot 
ix situated at the point of impact and travels on a helix about 1!) 
Criteria are derived for the directions of impulse yielding 
either maximum or minimum velocity along the helix 


Walter W. Soroka, Us\ 


AXIS. 


1911. Manacorda, Tristano, On the motion of a solid around 
a fixed point (in Italian), Ric. sci. 20, 4, 487-490, Apr. 1950 

Let O denote the fixed point and G the center of gravity 0! ' 
solid. Author seeks to characterize a solid which, acted upon bv 4 
system of forees whose moment is perpendicular to OG, has « 
moment of momentum also perpendicular to OG. Such cor 
tions coincide with those found by Hess [Math. Ann. 37, p 
1890], but they are here given a much simpler and more ¢ 
D. C. Us. 


metric form. Lewis, 


a 


1912. Amerio, Luigi, Asymptotic study of the motion 0! : 
point on a closed line, by action of forces independent of time 
Italian), Ann. Scu. norm. sup. Pisa (3) 3, 1-4, 19-57, 1990 

Continuing work begun in an earlier paper [Ann. Ma 
appl. (4) 30, 75-90, 1949] devoted to the equation 1’ 
sin y = b, which is of importance in connection with the - 
chronization of motors and electronic circuits, the author i! 
gates the more general equation, vy” = f(y, y'), where f ts pe! 
in y. Under certain additional assumptions concerning / 
shown that there are essentially three types of solutions, >! 
and unstable solutions corresponding to point solutions 
(y, y') plane, obtained by setting f(y, 0) = 0, and period! 
tions in the (y, y’) plane. The type of solution obtain d de 
strongly upon the parameters in f(y, 7’) and upon the 
position. A detailed account is given, and it Is not poss! 
discuss the results briefly. Results pertaining to the spec! 
above have been obtained by Tricomi [same Ann. (2) 2; 


19333]. R. Belln UsA 


19]. 


Stabili 
Fr 
The 





around 


coe} 


on at 
time 


5( ) 


zation of the Nyquist stability criterion (in French), (. 


Ti 


“U4INaryv AXxIs. 
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3. Malkin, I. G., Certain questions on the theory of the 


pility of motion in the sense of Liapounoff, Amer. math. Soc. 


20, 173 pp., 1950. 
sated from Sbornik Nauényh Trudov Kazanskogo 
ogo Instituta im, P. I. Baranova, no. 7, 1937.] This 
vives a clear and detailed treatment of a number of 
questions on stability of motion, presented in a unified 
MG AE SAE Diigo. ig Dey )y 8 OO My e 


tial equations having the origin z; =... = 27, = Qasa 


., n, be a system 


Problems studied concern conditions under which the 
.jution possesses Liapounoff or asymptotic stability and 
obtained by means of *‘Liapounoff functions,’? which 
inctions V = V(t; a, x,) vanishing at the origin, 
or semidefinite elsewhere, and having semidefinite total- 
lerivatives of opposite sign, where, of course, dV /dt is caleu- 
Trott . Ie 
< the existence of such a Vo guarantees the stability of (0, 
0 mild additional restrictions yield asymptotic stability. 
ters Land II author investigates the converse proposition, 


Liapounoff showed that under very general con- 


obtains general conditions under which stability implies 

of a Liapounoff function; in I, m = 2, and ¢is absent 
the right members; in IT the equations are linear with uni- 
In chapter IIL the method of 


inoff functions is applied to cases in which the right mem- 


bounded coefficients. 


can be replaced by their leading terms; Liapounoff 
wd this case, but by a different method. Chapter IV deals 
more complicated problems, where the equations of first 
The two 
wing chapters are concerned with stability in certain 


roximation do not yield’ sufficient: information. 


ases. Chapter V treats the case where the XY, do not con- 
explicitly, the leading terms are linear, and the characteris- 
equation of the system of first approximation has a double 
Chapter VI discusses periodic solutions of (*) when the 
periodic in ¢é. 
of Mathematical Reviews J. G. Wendel, USA 


1914. Demontvignier, Marcel, and Lefévre, Paul, General- 

R. Acad. 
Paris 228, 360-362, 1949. 

Tue following generalization of the Nyquist) cmterion is 

Let the characteristic equation of a linear system be 

in the form R(p) — A = 0, where A is a real parameter 

where R(p) = F(p)/F.(p) with F.(p) and F,(p) relatively 

real polynomials of degrees r and s, respectively. Let P be 

wumber of poles of R(p) in the half-plane ¥(p) > 0, m the 

ero! the origin as a pole, and n the sum of the orders of the 

the positive imaginary axis. Let 4N) = —m — 2n 

- 2P when r > sand 4N = — m — 2n — 2P when 

Then for the system to be stable it is necessary and suf- 

tor the point w = R(7iy) to wind N times (net) at a finite 

ce around the point w = A as y varies from Oto ©. Re- 

tsnote: Both the Nyquist criterion and the above general- 

are essentially included in Cauchy’s principle of argu- 


of Mathematical Reviews M. Marden, USA 


1915. Demontvignier, Marcel, and Lefévre, Paul, Study of 


Stability of a linear system from the generalized phase diagram 


French), C. R. Acad. Sci. Paris 228, 463-465, 1949. 
ie generalized phase diagram is the graph of arg R(p) as p 
« contour consisting of the positive imaginary axis, a 
rant of a large circle about the origin, and the positive real 

Graph has discontinuities at poles of R(p) on positive 
Behavior of graph and of |R(p) between suc- 
discontinuities permits one to determine the value of 
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Z I’? where Z is number of zeros of Rip) in hall prdsanne Mea 0) 
Courtesy of Mathematical Reviews MI. Marden, USA 


1916. Naruse, Masao, and Takanasi, Saburo, A study on 
involute helical gears, I. On the general expression of involute 
helical gears, Nev. Rep Res. Inst. Téhoku Un Japan | 
1, 4, 457-466, Dee. 1949. 

Relationships considered (confined to parallel-shatt case be 
tween active contact along teeth and sequence of contaet action 
These are referred to locus plane of contact which is defined by 
contact paths of twisted spur-gear laminae. It is shown how con- 
tact action proceeds with respect to the locus plane, being the 
sweep of a variable-length straight line moving parallel to itself in 
the locus plane. Equations are developed and charts are in- 
cluded which relate helical contact ratios to contact ratios of con 
stituent spur-gear laminae for various pressure and helix angles 
A profile for a reversible-drive one-tooth helical gear is developed 
Paper has numerous typographical errors and obscure nomencla 
ture, but treatment of subject matter is novel and sufheientls 
Clear to be of considerable interest to gear kinematicians 


L. R. Whoenig, USA 


1917. Rubbert, Fredrich Karl, On the theory of the spheric 
pendulum ‘in German), Z. Phys. 128, 56-71, 1950. 

This essentially expository article contains rather complete in 
formation on the solution of the differential equations for s 
spherical pendulum. Solutions (both approximate and exact in 
terms of elliptic functions) are exhibited in such a way as to indi- 
cate explicitly the dependence on initial values as well as upon 
time D.C. Lewis, USA 


Gyroscopics, Governors, Servos 


(See also Revs. 1936, 2164, 2190) 


1918. Grioli, Giuseppe, A property characteristic of regular 
precession of a heavy asymmetric solid (in Italian), R. ©. Semin 
Mat. Univ. Padova 19, 237-248, 1950. 

Making use of a special form for the moment of momentum. ot 
an arbitrary solid with one fixed point, author points out a 
property characteristic of regular precession in terms of harmonic 
oscillation of the so-called antipole of the axis of rotation with 
respect to a certain section of the ellipsoid of inertia. 

D. C. Lewis, USA 


1919. Aizerman, M. A., On the determination of the safe 
and unsafe parts on the boundary of stability (in 
Prikl. Mat. Mekh. 14, 444-448, July-Aug. 1950. 

Author discusses stability of the system governed by the 
equations #4) = Zeal + ar,; «t; = >; 4; j,2 =2, Be 3 ot 
Two examples are given. R. Bellman, USA 


{USSIAND), 


1920. Luré, A. I., On the character of the bounds of the 
region of stability of regulating systems/in Russian), Pri//. Vas 
Mekh. 14, 371-882, July-Aug. 1950. 

In connection with the theory of regulating systems, one 
counters differential equations of the form 


, 


az. /dt = Soa 6 flu 
where uo = = Cite, and f = > d.u,. Stability of the 


system depends upon the arithmetic properties of the characteris: 
tic roots of the matrix obtained from the linear approximation 





274 


The difficult cases where one characteristic root is zero, or two 
characteristic roots have zero real parts and are conjugate com- 
plex, with the other characteristic roots possessing negative real 
parts, are discussed, using methods of Liapounoff. 


R. Bellman, USA 


1921. Stefaniak, H. St., A graphic method for determination of 
time constants and period of a linear system of third order (in 
Cerman), /ng.-Arch. 18, 4, 221-232, 1950. 

The characteristic equation of the system, in nondimensional 
units, isA® + AA? + BX + 1 =0. The roots of this equation are 
denoted by Ay, Ae, As, all real; or by A; and As, As = p + tw, 
= w[|_—D+ 1 — D%)'’*}. 

Fig. 2 gives in the (A,B) plane the lines A; = const from 
r\, = —9.1 to Ay = 8, and the curve A, = p. Fig. 3 gives the 
curves p = const from 0 to —4. Fig. 4 gives the curves w, = 
const from O0to3. Fig. 5 gives the lines @o = const trom 0.4 to 3.3, 
and the curves D = const from Oto 1. Fig. 6 gives a procedure 
for obtaining a rough estimate of the various quantities by draw- 
ing a tangent from the point (A,B) to a third-degree curve, and 
the rest of the paper concerns a procedure for obtaining a better 
approximation, Which seems somewhat doubtful. The figures are 
carefully drawn and well reproduced, so that the original paper 
should be quite useful in helping to solve the characteristic 
equation. It is well known, however, that in the design of third- 
order systems it is preferable to graph the roots of the character- 
istie equation in terms of quantities of more immediate engineer- 


P. Le Corbeiller, USA 


ing significance than A and B. 


1922. Rutherford, C.I., The practical application of frequency 
response analysis to automatic process control, /nstn. mech. 
Engrs. Proc. 162, 3, 3384-343, 1950. 

\ relatively simple method of applying frequency response is 
Method de- 


veloped is not restricted to automatic process control but can be 


developed and applied to automatic process control. 


applied to other systems with much shorter response times. While 
author doesn't point it out, this method has probably not been 
applied in the past as it is generally considered that control 
processes are of long enough period to not: warrant frequency 
analysis. The article states that effective use can be made of 
frequency analysis, even for these long-period process-control 
systems. Frequency-response diagrams are included and the 
method is illustrated by a specific problem (a fluid-mixing proc- 
ess). While author has not presented anything fundamentally 
new, application of this method is new in the process-control 


field \. O. White, USA 


1923. Dubois-Violette, Pierre-Louis, On the stability of auto- 
matic regulators by integral action and second derivative con- 


jugates (in French), C. Ro Acad. Sev. Paris 230, 16, 1448-1450, 
\pr. 1950. 
1924. Dubois-Violette, Pierre-Louis, Contribution to the 


study of stability of regulation circuits and of servomechanisms 
in French), op. cit., 230, 15, 1380-13882, Apr. 1950. 

Author finds the stability conditions of regulators by the 
method of roots equalization. The inverse transfer function is 
divided into real and imaginary part. Hach part is equated to 
zero and the roots are studied, when one of the regulator parame- 
arises When two roots become 


modified. Instability 


This criterion leads to following conclusions: (1) In- 


crease of regulator sensitivity always produces instability. (2 


fers Is 


equal 


Use of derivative control of negative sign is often favorable, but 
eases may happen where the derivative control must be of positive 


sign 3) Use of integral control leads to instability in cases where 
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a negative derivative control is favorable, and to stability wher 
positive derivative control is needed. (4) Use of second deri : 
tive control is favorable. F. C. Haus, Belgiyy 

1925. Rogers, T. A., and Hurty, W. C., Relay Servomecha. 
nisms. The shunt-motor servo with inertia load, 7ruys 4, 
Soc. mech. Engrs. 72, 8, 1163-1172, Nov. 1950. 

The theory of shunt-motor relay servomechanisms is present; 
in terms of nondimensional motor parameters; the latte; 
based on standard techniques developed in the field of electri: 
power machinery; e.g., dimensionless motor torque is expresse, 
as a percentage of the ratio of developed torque to rated torgy 
The dimensionless equations of motion of a relay servo wy 
inertia load are derived for three cases in which input is | 
unit step function of position, (2) a unit step function of yeloey: 
(3) a sinusoid. Cases (1) and (2) are studied in terms of phas. 
plane diagrams (a method which has been used by other writers; 
the study of idealized nonlinear servos). 
3), in which input is sinusoidal; here, the syste: 


Special attention . 
given to case 
equations cannot be reduced to a form suitable for phase-pla; 
representation, and, moreover, numerical step-by-step methods 
would be excessively laborious. Integration of the equations . 
carried out using a mechanical differential analyzer and solutio:. 
for a large range of variables obtained. An attempt is made: 
correlate the results in order to establish design criteria for rels 


servomechanisms of this type. A. Porter, Canada 


Vibrations, Balancing 
(See also Revs. 1990, 2316) 


1926. Mindlin, R. D., and Goodman, L. E., Beam vibrations 
with time-dependent boundary conditions, ./. appl. Mech. 17, + 
377-380, Dee. 1950. 

Solution is first assumed to consist of two separate parts: 

() and part containing product of boundary function f,(¢ 
function gi(x). By proper choice of gi(2), boundary conditio! 
€(r,t) is reduced to zero and its “time-dependence’’ is thus »- 


moved. The remaining problem is then solved by class! 
method of separation of variables. 
Application of procedure is illustrated by examples on 


Procedu 


flexura 


vibration of cantilever and simply supported beams. 

is applicable to other time-dependent boundary-value_ probe! 

in systems governed by linear partial differential equation- 
Ai-ting Yu, [A 


Kawashima, Sukeo, On the vibration and impact 0 
12, 2, 60-138 


1927. 
elastic cables, Wem. Fac. Engng. Kyushu Univ. 
sept. 1950. 

Problem is treated in more detail than in previous ana: 
Static deflection curve is assumed to be parabolic. Paper 
cusses vertical vibrations, vibrations in the vertieal plane, | 
tions due to moving vertical loads and horizontal impulsive to! 
Itfects of internal friction upon motion are considered for thi 
ease. Several numerical examples are included. Results a 
pared with those of previous investigators. 


Albert I. 


Bellin Us 


1928. Pisarenko, G. S., Application of nonlinear mechanics 
methods for evaluation of dissipation of energy in material - 
oscillations (in Russian), Zh. tekh. Fiz. 19, 12, 1408-1422, 2 
L944. 

Problem of energy dissipation in material with osetia! 


solved to first approximation. Author expands hypo' 
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Zh. teor. Fiz. VUI, no. 6, 1938] that energy dissipa- 
Resulting two non- 
tions are solved by method of Krylov and Bogolyubov 


js on amplitude of pressure. 
equ 
.troduction to nonlinear mechanics,’ 1943], by expanding in 
-ops of small parameter €. Method is applied to calculation of 
i transverse oscillations of a cantilever beam on end of which 
stretching force is applied. M. D. Friedman, USA 
1029. Young, Dana, Vibration of rectangular plates by the 
Ritz method, J. appl. Mech. 17, 4, 448-453, Dec. 1950. 
\ethod of computing frequency and mode of vibration of thin 
‘angular plates by Ritz method is deseribed. Deflection forms 
.sumed similar to those for normal modes of uniform beam. 
~putations are made by iteration process for first five modes 
- bration of square plate with (a) one edge, (b) two adjacent, 
all edges clamped (remaining edges free). Tables of values of 
_oxsary integrals and constants are included. 
| R. N. Arnold, Scotland 


1930. Heiss, Anton, Vibratory behaviour of machine-tool 
frames (in German), V D/-Forschungsheft 429, 47 pp., 194950. 
Long article deals with free, forced, and damped oscillations of 
whine-tool frames. After discussion of general theory, tests 
elementary parts and on complete frames are described. 
sibilities of substitution of welded steel for cast iron are dis- 
weed, including effeet of differences of density and modulus of 
asticity on frequeney of vibration and possible saving of ma- 
val. Important properties (elastic stiffness, natural frequency 
vibration, damping coefficient) are reviewed quantitatively 
id qualitatively. Recommendations as to preferable shapes 
welded steel construction are made. Paper contains con- 
sderable amount of data of interest to machine-tool designers. 


C. W. Smith, USA 


1931. Pélya, G., A note on the principal frequency of a tri- 
angular membrane, Quart. appl. Math. 8, 4, p. 386, Jan. 1951. 
Exact solution for the 30°, 60°, 90° triangular membrane is 
given. It is indicated that these triangles with the known simple 
ws 45°, 45°, 90° and 60°, 60°, 60° are the only ones capable of 
mparatively simple solution. A. C. Hagg, USA 
1932. Wasow, Wolfgang, On the construction of periodic 
solutions of singular perturbation problems, 
near Oserll., 313-350, 1950. 


Contr. Theory 


1933. Colombo, Giuseppe, On nonlinear oscillations with 
two degrees of freedom (in Italian), R. (. Semin. mat. Unir. 
viova 19, 413-441, 1950. 

‘ith topological methods, author proves that the two systems 


z=— ta; = Bir? ae + wr + Miy = 0 
u+ ky + w2y + Mor = 0 


I— (Qa, — Bix?) + @)2r + Miy = 0 
i — (as — Bay?) + wxty + Mar = 0 


i MyM, are small enough) at least a periodical solution. 
“{uations [1] and [2] perform the free oscillations of some non- 


rsystems with two degrees of freedom; for example, two 


ical circuits, with nonlinear resistance, coupled by a ca- 
D. Graff, Italy 


1934, Malkin, I. G., Oscillations of systems with one degree 
of freedom close to systems of Lyapunov, Amer. math. Soc. transl. 
<2, 3 pp., 1950. 


‘“e AMR 3, Rev. 1036. 
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1935. Anderson, James E., and Soroka, Walter W., Electrica! 
analog solution for centrifugally tuned pendulum absorber syst> m 
J. aero. Sci. 17, 6, 349-355, June 1950. 

Authors present an interesting example of use of equivalent 
electrie circuits in studying the dynamies of reasonably compli 
cated mechanical systems. Specifically, they treat the case of two 
rigid disks coupled by an elastic shaft with a centrifugally tuned 
pendulum attached to the periphery of one of the disks. It is 
further assumed that a periodic torque is applied to the disk 
carrying the vibration absorber and that this torque produces a 
large steady angular velocity with small angular oscillations 
superimposed. This model is taken as a reasonable approxima- 
tion to an aircraft-engine propeller system with a centrifugal 
pendulum. 

The system is nonlinear, for the natural frequency of the 
pendulum is determined by the centrifugal field existing at any 
moment. Clearly, a nonlinear system cannot be represented by 
any one electric circuit made up of linear components. Hence, 
authors have had to resort to a linearizing process which is as 
follows. Assume the vibration absorber is tuned to one of the 
engine harmonics. Then the motion of the absorber, relative to 
the disk to which it is attached, will be determined primarily by 
the component of the excitation having the same frequency 
The actual nonlinear absorber is then replaced by an L-C series 
combination having the same resonant frequency. In order to 
study variations in the motion of the system with ambient speed, 
authors were forced to change the capacity of the L-C cireuit 
each time the ambient speed was changed. Such a situation is a 
natural consequence of the linearizing process. Nevertheless, the 
equivalent circuit so conceived and operated does yield an abun- 
dance of useful information concerning the action of this type 
absorber on an aircraft propulsion system, Certainly, results can 
be obtained faster than by numerical computations. 


Horace M. Trent, USA 


1936. Strecker, Felix, Stability investigation through closed 
or open loci curves (in German), Arch. elekt. i bertr. 4, 6, 199-206, 
June 1950. 

Paper originated in a lecture presented at a joint meeting of 
electrical and mechanical engineers. It is expository in character 
and tries to explain to mechanical engineers the methods used by 
electrical engineers for testing the stability of a given system. It 
shows how to set up a ‘‘test funetion,” which may be a determi- 
nant ora transfer function, and deals with determining its ‘‘critical 


values” essentially by means of open-loop or closed-loop Joci 
curves. K. Klotter, Germany 
1937. Zerner, Frederic, On the parameter of similitude 


governing small free oscillations of a heavy viscous liquid in a U 
tube (in French), (. R. Acad. Sei. Paris 231, 2, 110-112, July 
1950. 

Equations for the velocity distribution and for the complex 
characteristic frequency @ are derived using the semi-empirical 
assumptions that (a) the form of the free surface is invariable, (b> 
the bend of the tube can be neglected, (¢) friction is determined 
entirely by the fundamental oscillation, and (d) fluid is incom- 
pressible. Velocity is found from the Navier-Stokes equations for 
purely axial oscillations subject to a boundary condition at the 
walls; explicit forms are given for a circular and a rectangular 
cross section. The expression for w involves an integral of the 
previously found velocity distribution and is shown to depend on 
a single parameter which is a generalization of the one found by J 
Explicit forms for the above two 


Paul, Marcus, USA 


Valensi for a circular tube. 


cases are given, 
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1938. Naleszkiewicz, J., Considerations on periodic forces 
causing vibrations of machine foundations, Arch. Mech. stds. 2, 3, 
147-168, 1950. 

Paper considers nonlinear vibration of a machine mass bolted to 
a fixed foundation where separation between the machine base 
and the foundation occurs. Free vibration is calculated. Forced 
vibration is described by a series of trigonometric terms; evalua- 
tion of the coefficients is indicated. Treatment seems cumber- 
some and is obscured by an extensive notation. Author concludes 
that bolt tightness and rigidity should be as high as possible. 

A. C. Hagg, USA 


1939. 
mary vibration standards, 
Aug. L9AS. 

The reciprocity method for the absolute calibration of vibration 


Thompson, Sanford P., Reciprocity calibration of pri- 
Nav. Res. Lab. Rep. ¥-3337, 8 pp., 


transducers is reviewed, and design and calibration of a set of 
Resulting calibra- 
tions are shown to be accurate up to at least 700 eps. 

From author’s summary 


primary standard transducers are described. 


1940. de Vries, G., Experimental determination of generalized 
masses (in French), Rech. aéro., no. 18, 11-22, Nov.-Dee. 1950. 

Various methods are described for experimental determination 
of principal modes of oscillation, damping and generalized masses 
(inertias) of lightly damped linear systems such as aircraft strue- 
tures. Data thus obtained are intended for flutter calculations by 
Calerkin method. 

Assuming negligible dephasing due to damping, criteria for 
identification of a pure normal mode are: Sinusoidal foreing pro- 
duces in-phase motion in quadrature with exciting forces; decay- 
ing motion is a damped sinusoid throughout strueture, without 
beats. Nearly pure normal modes and associated generalized 
masses can be improved using orthogonality condition and other 
tests designed to account for presence of large, inaccessible 
INASSES. 

Determination of generalized masses from = forced-vibration 
data is deseribed. Types of damping encountered in aircraft 
structures are listed. Reasons are given for adopting equivalent- 
viscous-damping approach, noting that damping coefficient may 
then be a function of frequency and amplitude. Two ways are 
given for measuring damping ratio, that based on phase angle of 
forced response being recommended. Author closes with discus- 
sion of five methods of measuring generalized mass from the 
transient régime. 

Although 
original, paper represents an excellent review of certain problems 


many techniques described are admittedly not 


arising in aircraft vibration measurement. Author’s emphasis on 
transient régime for determining properties of principal modes is a 
valuable new approach. His conclusion that generalized masses 
ean be most accurately obtained from energy balance of system 
appears logical and merits further study. 

In view of extensive literature on aerodynamic transients, 
starting with Wagner's work in 1925, reviewer must object to 
author’s statement that aerodynamicists have not calculated the 
airforees on a vibrating wing except in the case of real frequen- 
Ces 


Article contains many misprints. Holt) Ashlev, USA 


Parhomovskii, Ya. M., Properties of the forced vibra- 
Dokladi 


1941. 
tions of distributed systems with damping (in Russian , 
thad. Nauk SSSR ( N.S.) 72, 4, 651-653, June 1950. 

\ bar of length Lis clamped at one end (2 = 0) and a momen- 
tum Wo sin wt is applied at section 2 = 1. The twisting moment 


at across section is given by VV (0g Or + (a/w)d? g/Ox0L). 
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The second term accounts for the damping, C is the tors, 

rigidity (supposed constant along the bar), and @ is the damping 
constant. When the square of the amplitude of the forced vibes: 
tion is plotted against w, the curve has for @ ¥ 0 only a {iy 
number of maxima (resonances) which are reached for sligh; 

different values of w in different sections of the bar. : 


W. H. Muller, Holla: ] 


1942. Friedlander, F. G., On the forced vibrations of quasi- 
linear systems, Quart. J. Mech. appl. Math. 3, part 3, 364-37 
Sept. 1950. 

The differential equation # + w*z = k f(r, &, t) is transformed 
by the method of Krylov and Bogolyubov {‘Introduction to; 


linear mechanics,” p. 10, Princeton, 1943] to become < ~ 
k F(r, 0,t),0 =0 +k Gr, 6,0), where f is taken so that F and ¢ 
are trigonometric polynomials in 6 and t, with coefficients whic) 
For sufficiently small &, the value of r/1) js 
shown to be restricted eventually to lie within some interya] of 
length Wk (M bounded) lying near its initial value r(0), The 
speed with which this “steady-state” is approached depends upon 
the departure of the system from linearity, i.e., on the value of! 
The analysis fails for the exceptional values w = — m/n, wher 


10- 


are polynomials in r. 


mand n are integers. The subharmonic resonance resulting they 
is dealt with briefly by the method of Cartwright [AMR 4, Re; 
81}. The behavior of 4(¢) is also discussed, as is the extension t 
functions F and @ which are not polynomials. 

R. I. Gaskell, Usa 


1943. Slibar, A., Free and forced nonlinear vibrations of 
multi-mass systems (in German), Ost. Ing.-Arch. 4, 5, 398 40s 
Nov. 1950. 

Method presents approximate semigraphical procedure using 


relative velocity vs. relative displacement curves for each succes 


Relative accelers- 
tion is expressed as a function of relative velocity multiplied 


sive set of two adjacent masses in the system. 


slope of above curve and hence is represented as the subnormal 
to curve. Use is made of fact that relative velocity ratio for tw 
successive sets of adjacent masses is directly proportional to reia- 
tive displacement ratio. This serves to relate successive (li- 
ferential equations of motion of complete system. Approxiiua’e 
time of quarter evcle of vibration is expressed as a summation of 
differential relative displacements divided by the corresponding 
relative velocities. 

In addition to developing procedure for a three-mass system, 
examples are presented for free, damped vibration of a three-ias 


hirae 


system with one nonlinear spring and for forced, damped \ 


tion of a three-mass system, again with one nonlinear sprieg. 


quations of motion of an n-mass system with nonlinear springs 


and damping are outlined. Method is not restricted to special 
spring laws, special damping, or special form of exciting fore 
Will J. Worley, Us' 


Wave Motion, Impact 
(See also Revs. 1891, 1910, 1927, 1977, 2269) 


1944. Zverev, I. N., The propagation of a disturbance "4 
visco-elastic and visco-plastic bar (‘in Russian), /’ 
Vekh. 14, 3, 295-302, May-June 1950. 

Longitudinal wave propagation in a viscoelastic 
strain relation o@ = He + ye) is studied using Laplac 
methods. Semi-infinite bar with given end velocit 
strain variation is solved. Impact by rigid mass is 
sidered, 


k’ (€ 


Solution is modified for viscoplastic bar 


€,) + we). I. HI Uo 
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Biesel, F., Theoretical study of waves in running 
, French}, Houille blanche 5, 279-285, 1950. 


yrpose of paper is to study the speed of propagation of surface 


iT\ 
tv 


a 


1940. 
uniform 
AMT 


Rigid 


waves of small amplitude in water of constant finite 
[It is, however, not assumed that velocity of water par- 
small, but rather that the wave motion takes place rela- 
a prescribed flow in the horizontal direction. Various 
ases are worked out in which horizontal velocity com- 

the prescribed flow varies linearly in the depth co- 


o! Mathematical Reviews J. J. Stoker, USA 


Burr, A. H., Longitudinal and torsional impact in a 
bar with a rigid body at one end, J. appl. Mech. 17, 2, 
June 1950. 

body is permanently attached to one end of uniform 


sstiec bar. Other end is either (a) struck by second rigid body 


h tk 


t ! 
” 


i 
(ther s 
aryl 
hol 
ier 


niles 


1947. 


fauan, 


since 


en remains in contact until separation, or (b) attached 
d rigid body to which foree is suddenly applied. Result- 


veling Wave may then be followed from one cycle of re- 


to the next. Following Donnell, recurrence relations are 


ed which relate stress in one cycle to that in preceding cycle. 


implifications are found which lighten computational 
\laximum stress, for case of striking impact, is plotted as 
of masses of bar and end-bodies. In the discussion 


ytle source, 17, 4, 462 465, Dee. 1950] Alexander Yorgiadis 


graphical methods, as presented by DeJuhasz, to this 
R. D. Specht, USA 


Supino, Guilio, Wave propagation in channels (in 
Energia elett. 27, 4, 196-205, Apr. 1950. 
Boussinesg first published (1877) the general e juations of 


in open channels (theory of waves), similar equations have 


en established and studied by von Mises, Bonvicini, Favre, 


‘ids 4 
lator 


mh oot 


juatlor 


Henry, Ramponi, and others. Boussinesq published two 
is, the so-called first and second approximations, each of 
tains terms of second order. Author shows how lineari- 
these two equations eliminates these terms, leading to an 
i similar to the classic fundamental equation of hydraulics 


insteady flow, and yields a straightforward solution. A 


renner 
presel 


nisl cat 
AN Ot the 


low 


dan 
laa 


attempt is made to introduce the terms of second order 
iting friction losses (based on a previous paper by Pup- 
\uthor discusses the fact that, according to Bonvicini 
rs, some Waves produced on a shooting flow are not damp- 
n. This result was attributed to some inaccuracy in the 
ental equation of hydraulics for unsteady flow. Author 


ws that this is not so, the doubtful result being due to lineari- 


tion ¢ 
ven fe 


ely 


! the fundamental equation. A new solution is then 
rv the integration of the nonlinear equation and, alterna- 


another method is proposed for its linearization. It is 


made clear that any wave will be damped, which is ob- 


the correct result. Finally, the theory of “characteristic 


esis used for further discussion. (This theory has recently 


ls 


1948, 
cal Wav 


\f 
\ 


Li 


ed by Lamoen, Belgium, for solving problems on water 
and tidal waves. Chas. Jaeger, england 


Clemmow, P. C., A note on the diffraction of a cylindri- 
e by a perfectly conducting half-plane, Quart. J. Mech. 
ith. 3, part 3, 377-884, Sept. 1950. 
olution of this diffraction problem is known [Carlslaw, 
md, math. Soc. 30, 121, 1899; Maedonald, ibid. 14, 410, 
[t is here built up from Sommerfeld’s solution for plane 
Thus the result is obtained, by avoiding Hankel func- 

form more convenient for application. 
H. Schardin, Germany 
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1949. Sauter, Fritz, The influence of a mechanical disturbance 
on the surface of a semi-infinite elastic solid (two-dimensional 
problem) (in German), 7. angew. Math. Mech. 30, 7, 203 215, 
July 1950. 

Author solves problem of finding the displacement in a semi- 
in nite elastie solid as a function of position and time, when the 
normal and tangential stresses on the plane bounding surfaces are 
prescribed. Solution is expressed in terms of influence functions 
w ich are evaluated by integration in the complex plane in a 
manner similar to that employed by author in an earlier paper, 
where a simpler problem is treated. 

Because the complexity of the solution would make a general 
discussion difficult, author discusses in detail special cases, the 
most interesting of which is where the stresses on the surface are 
concentrated on a line or “‘edge.”’ Discussion of this case is sub- 
stantially equivalent to discussion of the nature of the influence 
function in various regions in time and space. 

Harry IX. Moses, USA 


Elasticity Theory 


(See also Revs. 1883, 1968, 1974, 1995, 2015) 


1950. Sternberg, E., and Eubanks, R. A., On the method of 
inversion in the two-dimensional theory of elasticity, (Quiirt. appl. 
Math. 8, 4, 392-395, Jan. 1951. 

It is well known that the general solution of the problem of 
plane strain is expressed simply in terms of functions of a com- 
plex variable z; also, if a region R of the complex z-plane is 
conformally transformed into a region R* of the complex ¢-plane 
through the equation ¢ = f(z), then a stress field defined in FP is 
transformed into a stress field defined in R*. If € = (az + b)/ 
(cz: +d); (ad — be = 1), then the lines of principal stress in R are 
transformed into lines of principal stress in R*: this result was 
first obtained by J. H. Michell, and here the converse result is 
proved, H. G. Hopkins, Mngland 


1951. Seth, B. R., Some recent applications of the theory of 
finite elastic deformation, Proc. Symp. appl. Math. 3, 67-84, 
1950. 

Paper deals with a brief summary of the treatments by many 
authors of various mathematical problems arising in the theory of 
finite elastic deformations. First, the basic theory is discussed; 
the components of strain, consistency equations of strain, and 
stress-strain relations are all written in tensor notation. Then, a 
discussion follows of some applications of the theory to simple 
tension, hydrostatic pressure, pure flexure, torsion and flexure, 
shells under uniform pressure, elastic failure, vibration problems, 
problems of nonisotropic bodies. An excellent bibliography of 
the literature on finite elastic deformations is included. 

H. J. Plass, USA 


1952. Gol’denveizer, A. L., On the theory of thin-walled bars 
in Russian), Prikl. Mat. Mekh. 13, 6, 561-596, Nov.-Dee. 1949 

Construction of a theory of curved thin-walled bars on the 
basis of an analysis of the integrals of equilibrium of evlindrical 
shells, contour of which represents the said bar. Loading of the 
shell is supposed to be similar in different cross sections \ special 
solution is sought, for which the loading has no component in 
longitudinal direction of the shell; this is reached by omission of 
the terms in the conditions of equilibrium which contain shear 
stresses normal to surface of the shell. On this is based an ele- 
mentary manner reaching a solution for a static equivalent load- 
ing Independence of the stresses, produced by the = dif- 


ference loading, of the coordinate in longitudinal direction, shows 
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that each cross section of the shell works like a single bar, if the 
loading is linear in the coordinate of longitudinal direction; 


this condition is necessary and sufficient. 


solution besides the solutions effected by surface loading, other 


types are found, producing a loading of the edges of a shell not 
Besides the known solutions there are two new types in 
the one of which 


closed. 
the case of ringlike short, not closed bars: 
gives a curvature, conditioned by shear stresses; the other is 
essentially defined by bimoments in the sense of Viasoff (they 
arise by changing in the integral of a static moment the distance 
by asector area). H. Schlechtweg, Germany 

1953. Swainger, K. H., Finite elastic straining, Appl. sc. 
Res. Sec. A2, 4, 281-298, 1950. 

Finite elastic straining is analyzed with all quantities referred 
consistently to the deformed body taken as the function domain. 
The straining displacement of a typical point is relative to a set of 
axes embedded in the body at one arbitrary point and rotating in 
fixed space with that neighborhood if necessary in a particular 
problem, The resulting plane stress ‘“‘equations have precisely 
the same form as in the classical theory but relate to true” quanti- 
ties in the deformed body. 

The solution of a circular hole in a deformed sheet under 
simple tension is given and checks closely with experiment on 
rubber. 
30° are found to occur at the hole boundary. 

The solution of a deformed quadrantal cantilever is given. 


Cauchy strains of order 65% and local rotation of order 


Cauchy strains of several hundred per cent and local rotation of 
order 90° oecur. From author’s summary 
{Reviewer is unable to follow important parts of analysis. 
Results seem controversial. In circular hole solution point 
§ = r bat boundary is unstressed but suffers tangential contrae- 
tion. Likewise, large strains are obtained near the unstressed 
left-hand corners of quadrantal cantilevers in Figs. 9, 10.] 
W. T. Koiter, Holland 


1954. An informal discussion on the theory of large elastic 
strains, containing: Rivlin, R. S., On the definition of strain. 
Lodge, A. S., and Weissenberg, K., The strain-energy functions 
as a restriction on the stress-strain relations of ideally elastic 
solids. Oldroyd, J. G., A generalized method of defining strain 
without reference to displacement. Swainger, K. H., The finite 
straining of elastic isotropic substances, ‘Some rec. Develop. 
Rheol.,”’ London, United Trade Press, 124-138, July 1950. 

Paper presents survey of physical concepts and tundamental 
mathematical relations in theory of large deformations of elastic 
bodies. Much of the material is familiar to experts. Specific 
physical properties of materials are not discussed. 

H. L. Langhaar, USA 


1955. Signorini, Antonio, A simple example of incompatibility 
of classical elastostatics and the theory of finite elastic deforma- 
tions (in Italian), Att? Accad. Naz. Lincei Rend. Cl. Sei. Fis. 
Mat. Nat. (8) 8, 4, 276-281, Apr. 1950. 

Some time ago [Atte della Societa Italiana per il Progresso delle 
Scienze, Palermo, 1935, 3, 6-25, 1936] the author announced 
the following result [ef. also Ann. Mat. pura. appl. (4) 30, 1-72, 
1949, chap. I, § 3: and C. Tolotti, Atte Accad. Italia Mem. 
Cl. Sci. Fis. Mat. (7) 13, 1139-1162, 1942 = Ist. Naz. Appl. 
Calcolo (2), no. 145). In the general equations of finite elastic 
strain, let the displacements and the applied loads be expanded 
formally in power series in an arbitrary parameter. The vanish- 
ing of the terms of lowest degree then vields the equations of the 
linear theory. But there are cases when corresponding to a given 
solution in the linear theory the conditions of integrability for the 


In analyzing types of 
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terms of next highest order in the power series are not satis, 
und thus the formal power. series solution of the equations of ; 


general theory fails to exist. This situation the authors , 
“incompatibility,” and in the present note he shows that the 
t., =ay,t,, = bz, ab #0, while the remaining stress component. 
The author » J 


gards incompatibility as indicating need for modifying conyers. 


vanish, is a case of incompatibility in this sense, 


tional views regarding elasticity theory, and in’ particuls; 


claims that the complete indeterminancy of the rotation must | 
[While the results obtained ay 
interest in themselves, the reviewer is unable to see that fry 


relinquished in these cases. 


them follow any general conclusions regarding the classical lin, 

theory of elasticity, since there is no reason Whatever to expect 

classical solution to be the first term in a power-series solution ¢ 
the general equations. Rather, since the differential equations «: 
even a second-order theory are of a higher degree than those «: 
the linear theory, one would expect the classical solutions to be ) 
a possibly quite elaborate asvmptotic relation to solutions of 1} 


general theory.| C. Truesdell, Us4 


1956. Sonntag, G., Calculation of the state of stress and of 
the gliding in the rolling of deformable spheres (in German , Z. 
angew. Math. Mech. 30, 3, 73-83, Mar. 1950. 

Calculations of stresses, slipping, and friction for rolling 
spheres are made. They neglect change of shape of cross seetio: 
but are shown to be good approximations by use of rigorously ob- 
tained upper and lower bounds. 


Courtesy of Mathematical Reviews P. Franklin, Us! 


1957. Poritsky, H., Stress fields of axially symmetric shafts in 
torsion and related fields, Proc. Symp. appl. Math. 3, 163-1s 


1950. 
Paper discusses methods of solution of the partial differenti 


equations 
0/dr(rkog/or) + 0/dr(rkog/dr) = 0 
and 
0/dr(r tow /dr) + 0/dx(r*OW/dx) = 0 
in which OW/dr = r40g/dr; OW/Or = —r*dO¢g/dr by means 0 


series of product solutions, definite integrals, and spherical har- 
monics—all involving an arbitrary function of 2. The differenti: 
equations for k = 3 are identified with torsion of axially sym- 
metric shafts of variable radius for which ¢ is the angular (i> 
placement at rand wW is the torsion stress function. A number 0 
torsion problems are solved by a suitable choice of the arbitra 

function in the forms of the solution. Superposition of these 0! 
the Saint Venant solutions for the uniform shaft results in solu: 
tions for shafts with notches and fillets. 


ses to the analyses he developed. John E. Duberg, USA 


Experimental Stress Analysis 


1958. Delpech, Simon A., Experimental stress analysis 
Spanish), Cienc. y Teen. 115, 580, 219-230, Oct. 1950. 

I:xpository article. hd 

1959. Fisher, W. A. P., Photo-elastic examination of loc! 
stress variations, Acro. Res. Counc. Lond. Rep. Mem. 23° 
pp., Feb. 1946, published 1950. 


Part I. The stress field of rivet holes and rivets in tension me! 


bers has been investigated in order to determine its effec: 


Author refers to the lit- 
erature in this field to indicate the relationship of previous ana!\- 
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p-vage readings. Correction factors are given as a ratio ot! 
ee stress to the stress in member without holes. Sym- 
-yivally placed free hole, symmetrically placed row of rivets, a 
of nvets at D/4 from one edge, double row of rivets, have all 
) examined both for push-fit and loose fitting, in case of cen- 
Author used Catalin 800 models, Tardy 
shod of compensation for measurement of fringe order, and 


g technique and Drucker’s method of oblique incidence in 


ndofeecentrie pull. 


i 


we. Results may be handy in planning of strain gaging of 
hers with holes and rivets. 
part I] deals with determination of distribution of shear load 
Examining the Catalin 800 
. with frozen-in stress, the polarized light passing through a 
tion parallel to OX, when the principal shear lays in XZ, and 
the total retardation characterized by fringe order f 
yt) and integrating, total shear is obtained. Results agree 
D. Vasarhelvi, USA 


voon the separate bolts of a joint. 


10° with actual loads. 


1090. Day, E. E., Photoelastic analysis of a turbine rotor, 
Engng. 2, 3, p. 26, July 1950. 

Paper deals with “stress freezing’? method of three-dimensional 

roclastieity. Models are designed dissimilar to prototype so 

vter large deformations anticipated due to loading, the 

A photo- 

tringe pattern for a slice is shown and some quantitative 


ire, geometrically similar to turbine rotors. 


its are given. 
Reviewer believes this technique is becoming less essential since 
als are now available which deform much less at eleyated 
wratures (material used not identified by author). 
C. E. Taylor, USA 


1961. Merz, L., Elongation measurement by means of re- 
sistance wires, I, II (in German), Arch. tech. Messen, nos. 174, 
: T75-78, T91-92; July, Aug. 1950. 

Paper deals with history, types, and theory of electric-re- 
‘stance strain gages and describes circuits used for static, 

namie, and mixed strain measurements. Although nothing 

Vis said, it is a useful summary of electric-resistance strain- 
ging practice. A comprehensive list of references is included. 


Nicholas Sag, Australia 


1962. Durelli, A. J., and DeWolf, T. N., Law of failure of 
Stresscoat, Proc. Soc. erp. Stress Anal. 6, 2, 68-83, 1948. 


1963. Nishihara, Toshio, and Taira, Shuji, Strain determina- 

ton by means of brittle coating (in Japanese), J. Soc. mech. 
's. Japan $3, 380, 340-346, Sept. 1950. 

\uthors present a very unconventional method of strain de- 
They determine strain 
tinction of crack density expressed in the number of cracks 
millimeter perpendicular to the cracks, instead of our method 
sing the coating strain sensitivity (the minimum uniaxial 

required to crack the coating). Coating used is mainly a 
‘hetle phenol resin with additions of titanium dioxide, nitro 
lose, and a volatile solvent. 
tests of several coatings (varying in proportions of their chemi- 

miponents) on cantilever beams showed crack densities to be 

'\ proportional to strain magnitudes except at very high 

Two of the coatings tested showed linearity between 
ts Of 0.00027 to 0.0015 and 0.00155 to 0.00258, respectively. 
linear portions of the curves are used for quantitative 
“trements. 

‘tigations of some of the physical properties of the coating 
lL) Crack density decreases with increasing coating thick- 
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ness, but is fairly constant between coating thicknesses from 0.07 
to 0.10 mm; (2) erack density changed from 2.4 to 2.5 cracks per 
mm for room temperatures from 26 C to 30 C; (3) changes in 
relative humidity from 76 to 71°? produced no change in crack 
densitv; and (4) repeated loadings of 1000 cycles resulted in no 
change of crack density. Creep is not mentioned in the tests. 
Photographs and stress distributions are shown for tests on a 
chain link, a hyperbolic notched plate, and a plate with a hole, all 
loaded under uniaxial tension. The theoretical stresses also are 
plotted for the latter two enses, for which authors claim fair agree- 
ment between experimental and theoretical stresses. 
Seichi Okubo, USA 


1964. Manzella, Giuseppe, Results of stress distribution in- 
vestigations carried out at the Institute for Machine Design of the 
University of Palermo (in Italian), Wetallurgia ital. 42, 7, 249 254, 
July 1950. 

Author reviews some of the most important stress analysis 
problems studied at the University of Palermo from 1938 to 1948. 
Particularly interesting is the systematic determination of 
factors of stress concentrations in cutter shafts under torsion 
using electrical analogy, and in eye bars of different geometries 
using photoelasticity. Author also summarizes results obtained 
for finite plates with rectangular holes (rounded corners) under 
No details of the investigations are given, but 
Durelli, USA 


axial loading. 
reader is referred to ten original papers. A. J. 


1965. Soete, W., and Vancrombrugge, R., An industrial 
method for the determination of residual stresses, /’roc. Soc. 
erp. Stress Anal. 8, 1, 17-28, 1950. 

Author discusses improved accuracy in the classical hole 
method for determination of residual stresses made possible by 
Formulas are 
calculating principal strains and stresses. 


using resistance-wire strain gages. given for 
Specific examples of 
application to welded steel plates are given. 

Reviewers comment: Authors’ observations are interesting, but 
basic method is not sufficiently accurate for quantitative work be- 
cause forces measured by strain gages are small in comparison to 
the initial residual stresses. H. R. Neifert, USA 

1966. Guerra, G., Static study with resistance gages of 
structures composed of beams and arches (in Italian), ero- 
tecnica 30, 4, 188-192, Aug. 1950. 

Method of determining redundant quantities by means of 
strain measurements on models of statically indeterminate sys- 
tems. Three rosette gages on three faces of a rectangular cross 
forces and moments. in 


KF. J. Plantema, Holland 


section suffice to determine all six 


cross section. 


Rods, Beams, Shafts, Springs, Cables, etc. 
(See also Revs. 1926, 1964, 1990, 1996, 2030) 


1967. Horowicz, M. Ish, Moment of resistance of beams 
stressed beyond the elastic limit, Azrcr. Engng. 23, 263, 9 14, 
Jan. 1951. 

Proposed numerical method for predicting moments of  re- 
sistance of beams stressed bevond the elastic limit by pure bend- 
ing load is based on the usual assumption that (1) initially plane 
transverse sections remain plane after deformation; and (2) the 
stress-strain curves obtained in pure tension and compression are 
valid also in bending. 

The numerical procedure is applicable to all types of sections 
and for material having anv type of stress-strain relations. For 
unsvmmetrical section and for materials having different stress- 
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strain properties in tension and compression, procedure of caleulsa- 
tion is simplified by taking neutral axis to pass through centroid of 
cross section, 

Author presents a comprehensive bibliography on the problem 
of inelastic bending. T. H. H. Pian, USA 


1968. Okubo, H., Torsion of a circular shaft with a number of 
longitudinal notches, J. appl. Mech. 17, 12, 359-362, Dec. 1950. 

Using elementary functions, author simplifies the solution of 
Shepherd |Proc. roy. Soc. Lond. Ser. A, 138, 607-634, 1932] for 
the torsion problem of a shaft with longitudinal notches. An 
exact solution is found for m equidistant notches on the circum- 
ference of a circular cross section. In the case of m = 1, C. 
Weber’s solution appears for one notch in the form of a semi- 
circle which has its center on the boundary circle [Forschungsar- 
beiten 249, p. 70, 1921]. For m 2 2 author gets notches closely 
approaching the form of semicircles. Numerical values are given 
for the maximum stresses on the bottom of each notch and for the 
moment of the couple in the cases m = 1,..., 4. 

By adding a finite number of trigonometric terms, the har- 
monic torsion function of the problem can be used to form an 
approximate solution for cross sections with equidistant shallow 
notches of any shape. As an example with detailed numerical 
calculations, a cross section is treated which has the form of a 
circular area from which two segments are cut off on opposite 
sides by two equal and parallel chords. 

Hans Kauderer, Germany 


1969. Yasoshima, Yoshinosuke, On the theory of rail twist 
(in Japanese), J. Japan. Soc. civ. Engng. 35, 11, 499-502, 1950. 
The general equation for the torsion of a rail resting on sleepers 
ix obtained in form of a difference equation, taking the shearing 
effects in the rail heads and bases into account. Author solves 
this equation and shows some numerical examples. Discussing 
the problem with his results, he proposes ‘“‘torsion indexes of 
rails” in order to compare the resistances against torque. He also 
considers the transmission of torque through the joints. 
T. Mogami, Japan 


1970. Okubo, H., On the torsion of a shaft with keyways, 
(Juart. J. Mech. appl. Math. 3, 2, 162-172, June 1950. 

The torsion problem tor a circular cylinder with a number of 
longitudinal notches is solved mathematically in terms of the 
usual potential functional yg expressed in polar coordinates. In 
the particular case of one notch two such potential functions 
satisfying the required condition on the circular boundary are 
combined, and by means of three arbitrary constants thereby 
involved, the boundary of the notch, derived from the boundary 
condition, can be made to pass through any three chosen points. 
The relations between the maximum stress and the radius of 
curvature at the bottom of the notch are then discussed. 

The problem for a circular shaft with one keyway, in a form 
suitable for practical use, is solved by combining potential 
functions of the above type in such a way that the boundary con- 
dition yields an equation for the boundary of the keyway in- 
volving seven arbitrary constants, and which can therefore be 
made to pass through seven chosen points. Results are compared 
with those obtained experimentally or numerically by previous 
writers, and author observes that there is considerable discrepanc\ 
between his own results and these. However, it may be noted that 
Parkus [AMR 4, Rev. 613] pointed out the same discrepancy be- 
tween his results and these same experimental results. Results of 
author and Parkus fora keyway of similar relative dimensions are 
in comparatively close agreement. 

Courtesy of Mathematical Reviews R. M. Morris, England 
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1971. Donandt, Hermann, On the durability of cabje and 
cable-wire (in German), Arch. Eisenhiittenw. 21, 9/10, 283 
Sept./Oct. 1950. 7 

Author discusses use of fatigue strengths in tension and i) 
ing as basis for selection of wire cables for specific applicat 
Analytic treatment is simplified by assuming that individus 
act independently. He compares results given by his moe 
with standard German practice in applications to mine cleys: 
building elevators, cranes, and cable-suspended conveyers 
qualitat ive discussion of additional stresses resulting from twist 
construction of actual cables is given. He concludes that prac 
of basing design upon ratioo! maximum stress to ultimate streny: 
of the material is more mislending for eables than for ot} 


machine parts. R. kk. Newton, Us4 


Plates, Disks, Shells, Membranes 
(See also Revs. 1952, 1992, 1997, 2009, 2014, 2027) 


1972. Uflyand, Ya. S., On a case of bending of a rectangula; 
plate (in Russian), Dokladi Akad. Nauk SSSR (N.S.) 72, 4, 60: 
657, June 1950. 

An approximate method is given for solving a rectangular ply 
built in at three sides and simply supported at the fourth. | 
solution by means of integral equations and series is based 
work by Uflvand, Ya. S. and Grinberg, G. A. | Priki. Mat. M 
no. 4, p. 413, 1949]. M. Gololobov, Czechosloval 


1973. Perry, C. L., The bending of thin elliptic plates, / 
Symp. appl. Math. 3, 131-139, 1950. 

Using elliptic evlinder coordinates, two series solutions tor <1 
deflection problem are presented (1) in terms of modified Math: 
functions and ordinary Mathieu functions, and (2) in terms 
trigonometric and hyperbolic function. The latter solution, 
though not as elegant as the former, lends itself more readily’ 
numerical computation. 

For large deflections problems, using von Karmain’s equation: 
author finds an infinite system of equations by equating 
efficients of corresponding terms in expansion of deflection w « 
stress function F, which may be reduced to an infinite sys" 
of cubic equations for the coefficients of the expansion of / 
These last equations are similar to the ones obtained by Ley 
|" Bending of rectangular plates with large deflections,” Vai. : 
Comm. Aero. tech. Note 846] and may be solved by the success 
approximation method used by Levy. 


Paul M. Naghdi, Us 


1974. Khalilov, Z. I., Solution of the general problem of the 
deflection of a simply supported elastic plate (in Russi 
Prikl. Mat. Mekh. 14, 405-414, Julv-Aug. 1950. 

The deflection w(x, y) of a thin, simp!y supported, elastic | 
which occupies an open set S with boundary L satisfies on >" 
partial differential equation DAAw = p, and on L the bound 
conditions 

O*w Oru O*w 


pAw + (1 — p) _ cos? 6 + ~ sin? #@ + 2 cos @ si) 
Ox? Or? Oroy J 


H 


where D > Oand0 S uw < 1 are physical constants, 
A = 07/04? + 07/dy?, 


p(x, y) is intensity of the normal load on the plate, and @ Is «14 
between outer normal to the curve L and the z axis. Paper! 


with the above boundary-value problem for a bounded 
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S, assuming that the simple closed curve L has a dif- 
urvature,and that the derivative of the curvature with 
re length satisfies a HOlder condition. Upon assuming 
! ot bas continuous first partial derivatives on S, it is shown that 
jary-value problem has one, and only one, solution 

Ul Wires lass of real-valued functions u(x, y) defined on S + L, 
met} nuous second derivatives on S + L, and such that 
| OAuw/Oy are continuous on S + L, 
»replace the boundary-value problem by an equivalent 


Procedure em- 


ia 


Iexterior boundary-value 
vhere S is replaced by the exterior S* of the simple 


tegrodifferential equation. 


wt ourve L, and an additional condition is imposed on w(z, y) 
r ot + intir is also considered. 


f VWathematical Reviews J. B. Diaz, USA 


Schleusner, A., Hemispherical shell with a circular 

ring-plate (in German), Wien, Franz Deuticke, Fed.-Girk.- 
103-113, 1950. 

solition of a practical example (material, reinforced concrete) 


1975. 


angular it by means of equations derived in K. Girkmann’s book 


1, 653 gwerke” and in F. Télke’s paper published in Jng.- 


M. Hampl, Czechoslovakia 


OSS 


1076. Zanaboni, Osvaldo, Internal stresses and deformations 


Vi fi re SY, 


Tena 


2 (4), 1, 73-83, 1947. 
| considerations, xuthor obtains the laws of trans- 

for the the 
a irtual displacements in a curved shell. 


C. Truesdell, USA 


and moment resultants and = for 


stress 


1077. Hudson, G. E., A theory of the dynamic plastic de- 
rmation of a thin diaphragm, J. appi. Phys. 22, 1, 1-11, Jan, 


msiders a thin circular clamped disk subjected to an 

e normal velocitv. He assumes « single plastic bending 
ting at the circumference and traveling toward the 

Phe disk is initially of uniform thickness. On the basis of 
nplifving assumptions, he is able to calculate the follow- 

Q ties as funetions of time: Radius of the bending wave, 
thickness distribution, displacement of a particle, 

{ strain distributions. In particular, he can calculate 
lies, Le., the values when the bending wave reaches 


the profile, thickness, center deflection, and total 


tions include some that are physically reasonable in 
others are introduced purely for mathematical sim- 
Justification of these latter is author’s assertion that 
its show good agreement with experiment. Reviewer 
ithor has done an extremely “‘honest” job of simplify- 
Sifeult problems. Basis for each assumption is clearly 
ible pitfalls are pointed out, and possible improve- 
andi! restiggested. Order of magnitude of error is calculated in 
Kkeviewer’s only complaint is that no specifie com- 
deulated and experimental results are made. 
A P. G. Hodge, Jr., USA 
‘78. Holl, D. L., Dynamic loads on thin plates on elastic 
‘oundations, ’roc. Symp. appl. Math. 3, 107-116, 1950. 

Mut mnsiders thin anisotropic plates on elastic foundations 
reaction on foundation and deflection of foundation are 
proportional, (b) related following classical theory of 

esq tor semi-infinite media, or (c) related by a certain 


lt similar to that in the second case. 


rot 


case, solutions are obtained for an infinite plate and 
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a rectangular plate by Fourier transforms, and for a plate with 
circular symmetry by Hankel transforms. In the second and 
third cases, solutions are obtained for an infinite plate by Fourier 
transforms. G. E. Hay, USA 

1979. Pucher, A., The influence fields of a plate strip with 
two built-in edges (in German), Wien, Franz Deuticke, Fedd.- 
Girk.-Festschr., 303-319, 1950. 

Author presents the solution for the influence surtace of the bay 
as well as the support bending moments of a rectangular plate of 
infinite length with two edges built in. Treated problem contains 
a solution for the influence surface of a rectangular plate of 
infinite length with simply supported edges and the biharmonic 
function w(AAw = 0) expressed by using the integral formula of 
Fourier which, besides the zero values at the edges, gives values 
Ow/On differing from zero and matched so as to satisfy the con- 
ditions of the problem at the built-in edges. Results are illus- 
trated by means of a contour plan of the influence surface. 

The solution of this basic problem enables the solution of more 
complicated problems, such as the problem of a rectangular plate 
rigidly built in along its three or four edges. 

Witold Nowacki, Poland 


1980. Koepke, W., On the determination of influence sur- 
faces and inner forces of rectangular plates supported along the 
perimeter (in German), /ng.-Arch. 18, 2, 106-138, 1950. 

Author outlines procedure and also provides extensive numeri- 
cal tables to facilitate caleulations in practice for solution of de- 
flection and stress problems for statically loaded) reetangular 
plates with the four edges restrained in arbitrary combinations of 
simple and built-in supports. The general manner of solution is as 
follows: (a) A particular solution is found for the nonhomo- 
geneous differential equat ion for plate deflection, corresponding to 
actual plate loading but not necessarily satisfying the edge bound- 
(b) 
nomial to solution (a) the conditions at the four plate eorners ire 


ary conditions; through addition of «a biharmonic poly- 
satisfied; (ec) each edge is then treated in succession, according to 
scheme: a solution for an unloaded plate is derived, with actual 
boundary conditions of problem satisfied at all edges except the 
one in question; here the boundary conditions are arbitrary 
This solution is added to (a) and (b) and the proper boundary 
condition at edge in question is imposed on total solution. [1 
general case, « solution of type (¢) must be added for each edge 
By means of tables, author systematizes procedure for intro- 
When the 


edges adjacent to edge in question are simply supported, proce- 


ducing solutions (¢) into a particular problem. two 
dure for both svmmetrie and antisymmetric plate loadings is 
relatively direct. When this is not the case, because of the un- 
availability of a precise solution of type (c), further difficulties 
are encountered, For the latter cireumstanee, the edge boundary 
conditions are not satisfied exactly, but are satisfied by a require- 
ment derived from condition that sum of squares of all boundary 


condition errors shall be a minimum. Two typical problems sre 
worked out in detail to illustrate application of procedure 


M. Goland, USA 


1981. O’Brien, H. L., Wetterstrom, E., Dykhuizen, M. G., 
and Sturm, R. G., Design correlations for cylindrical pressure 
vessels with conical or toriconical heads, Weld. Res. Suppl. 15, 
7, 336-342, July 1950. 

Paper presents second part of results of experimental investiga- 
tion of stress due to internal pressure in conical and toricon: 
head-to-shell junctures of pressure vessels. Project is intended to 
supply data for new rules in pressure-vessel design codes. 
Strains were measured using SR-4 electric strain gages on 4 
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48-in.-diam vessel, using usual conversion formulas to obtain adjacent longerons, and an opposite pair of loads applied ;, 
stress. Reference to first part of investigation [AMR 4, Rev. — of other two longerons, resulting in bending action. 
1086] is necessary for detailed test procedure. Experimental Solutions consistent with elasticity theory are obtained, s).,.. 
stresses are compared with calculated stresses. Reference to ses approach elementary distributions asymptotically, Numer 
paper by G. W. Watts and W. R. Burrows [AMR 2, Rev. 591] is calculations show rate at which stresses diffuse through shes 
helpful in understanding method of calculating junction stresses. | stringer combination. H. L. Langhaar, Us4 


Cénical and toriconical heads were tested; however, stresses 
were calculated on the basis of Love-Meissner approximation for 


1984. Tschech, E., The fundamental equations of elastic: 
theory for a longitudinally and laterally reinforced oblique dis, 


for toriconical heads has not been developed sufficiently to apply (in German), Wien, Franz Deuticke, Fed.-Girk.-Fesischy ~~ 
to this paper. By arbitrarily shifting the origin of the theore- 386. 1950 ; Pere 1987. 
OV, e . 


a sharp juneture. Apparently, the more complicated theory 


tical curve for a sharp juncture, better agreement with experi- The basic equations governing the generalized plane-stn elastic | 
mental stresses was obtained for the toriconical head; no such problem are deduced in oblique Cartesian coordinates. Ti». 
shift being necessary for the conical head vessel. Paper concludes equations are then generalized on the assumption of a se fo) 
with a general evaluation of the results of project to date. distributed reinforcement in both coordinate directions Ti 1088. 
While general trend of stresses is indicated by calculations, inforcement is supposed to be of the same material as dan column 
peak calculated stresses are considerably more than experi- itself, and is taken into account analytically by fictitious eq F runt 
mental stresses. No comment on this is made by the authors. lent increases in the plate thickness. “No specific applications 
Also, material and weld metal physical properties and heat given. E. Sternberg, Us: 1089. 
treatment of weld, if any, are not given. The paper is in the sailors 
nature of a progress report and presumably a complete report will : , . ’ ' Veit ] 
eventually be compiled. Everett C. Rodabaugh, USA 1985. Reissner, Eric, On axisymmetrical deformations of thi: \ 
shells of revolution, Proc. Symp. appl. Math. 3, 27-52, 1950 
The equilibrium equations developed in an earlier paper \\\ 
1982. Schroder, Kurt, The problem of the clamped rectangu- 3, Rev. 229] are reduced to a pair of simultaneous nonlines 
lar elastic plate. I. The biharmonic boundary value problem for ferential equations in the two functions @ the change of so) : 
the rectangle (in German), Math. Ann. 121, 247 326, 1949. the shell surface, and W the product of the undeformed radiu-«: 
essentially the problem is to determine the solution of (1) the horizontal stress. Linearization of these includes t! 
A?y = 0 with assigned values (2) YW and OW, On on the boundary equations of H. Reissner and E. Meissner, and the fini 
of a rectangle. With vu = of/dr and » = of/oy and (3) Y = — fections of flat plates under edge moments [AMR 3, Rev. 1244 
Ou Or + Ov/Oy, Original problem is included in determination of 1 Ctiadictes’ sheln of wailarm thivkneen ane treated 
and v from the fact that y is harmonic and that 0u/Oy = Ov/Or — .¢4; A ae Bi ae aes ee ae 
subject to (4): prescribed boundary values for uw and v on S. ee a ceatiesiibe : 1990 
To achieve this reformulation, writer assumes that except for theory; for example, in a evlinder under Sai F ade axial lo 
jump discontinuities at the vertices of S, x and 0x/0n are of class momenta, linearity does not require that radial displs 3 
C% and C?, respectively. Using superposition principle, solution — 4, gmall compared to the shell thickness but rather that 1! 
is reduced to case of boundary functions in (4) which either vanish small compared to the geometric mean of the radius of t! 
or are symmetric or antisymmetric about midpoints of the sides. nd its thickness. 
Method is to write down formal series for uw and v in products of Spherical shells are considered next. It is shown that: 
trigonometric and hyperbolic functions with 1, or z, or y and use linear terms are of importance in the buckling problem of sp! 
conditions (4) to determine the coefficients in terms of the co- shells under normal surface pressure as soon as the orde! i 
efficients in the Fourier expansion of the known boundary fune- magnitude of the radial deflection is that of the shell thick 
tions. This procedure goes back to Mathieu and involves solu- Three classes of buckling conditions are discussed: (Pa? E/ 
tion of an infinite system of linear equations. The Neumann ee Rea Be Soa en 
series is used for solving these equations, though for practical ob pce ever gaat hag i oe Receeiiaden 1} 
approximation other methods are desirable [ef. Bourgin, Amer. J. hel] tai In the first aie bending and membran’ 
Math. 61, 417-439, 1939]. Let S‘ be a sequence of rectangles — must be considered; in the second, only linear bending theory «!- 1091, 
similar to and approaching S. Writer shows that if data are con- plies; and in the last case bending wane be disregarded. [1 | x, 
tinuous with piecewise continuous derivatives of u and v (the — jatter case another situation arises, known as the boundary-l\\"" ales 
jump discontinuities are restricted to vertices of rectangle S), effect, if (Pa?/Eh?) << H/h where H is the shell height. \ ates | 
then the solution is unique in a certain aggregate of competing — svetion deals with spherical shells with combined norm! feet 
functions, provided that the order of growth of (a) certain first tributed loads and a concentrated apex load. D. L. Holl. USA sina 
derivatives of u and v, and (b) of the mean values of uw and v on 
S" be not too great as n tends to ©. , ‘ . oe see 
Courtesy of Metheanatinal Reviews D. G. Bourgin _—. Zanaboni, Oovalde, Rew ones v ap rs — 
on conditions of thin plates (in Italian), Ann. Triestini, Sez. - * * cylindri 
53-72, 1947. symmet 
1983. Allen, D. C., Stresses in a stiffened circular cylinder The author’s objective is to clarify the meaning of Kire!! fis \uth 
under concentrated axial loads, Aero. Res. Counc. Lond. Rep. boundary conditions for elastic plates. By the laws of stl Sy. 
Mem. 2405, 10 pp., Jan. 1946, published 1950. formulates the principle of virtual work directly in term 0!" rove 
Analysis treats end effects in semi-infinite, circular, cylindrical — sultants. By varying ull five of these independently he eb!" sh th 
elastic shell with four identical, equally spaced uniform longerons. — the Poisson boundary conditions; by requiring that the MM 
Stringers are taken into account by augmenting thickness of ma- | work of the normal cross-resultant be zero, thus ankylosing uekling 
terial subjected to axial stress. Belt frames are assumed to be so — internal degree of freedom, he obtains the Kirchhoff boun’” ment fy 
numerous that cross sections do not deform. Two loading con- conditions. While indeed, as the author remarks, his rest!!* and hey 
ditions are treated: (1) Equal tensions applied to ends of all purely statistical and do not depend upon Hooke’s law 0" “atishes 


, 
0 


longerons. (2) Pair of equal axial loads applied to ends of two assumptions regarding the deformation, the same m:) 
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may 1951 


ye more vivid and illuminating statical explanation given 

vin and Tait fef., e.g., Love, “A treatise on the mathe- 
ory of elasticity,’’ Cambridge University Press, 4th 

C. Truesdell, USA 


hye 


97, §297]. 
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Buckling Problems 


(See also Revs. 1985, 2012, 2033) 


jug7. Duberg, John E., and Wilder, Thomas W., III, In- 
sjastic column behavior, Nat. adv. Comm. Aero. tech. Note 2267, 
Jan. 1951. 


1088. Rao, G. V. R., Buckling of a pretwisted pin-ended 
column, J. aero. Sct. 18, 3, 211-212, Mar. 1951 (Note in Readers’ 


1080. Nielsen, Jorgen, Remarks on the design of columns of 
~inforced concrete under eccentric load (in Danish), Bygnstat. 
18, 1, 7-13, 1947. 
\uhor analyzes deflection of a column, eecentrically loaded 
ompressive loads, causing a constant bending moment. 
nysing compressive stresses, author deduces a simple formula for 
When 
s designed for compressive load and increased bending 


reased bending moment due to lateral deflection. 


an approximately constant factor of safety should be ob- 
\lethod is limited to cases where compressive stresses in 
ire the deciding factor. S. Ek. Kindem, Norway 
\v00. Weidenhammer, F., The built-in rod under pulsating 
axial load as a stability problem (in German), Z. angew. Math. 
30, 8/9, 235-237, Aug.-Sept. 1950. 
or discusses solution of equation for transverse vibrations 
Deflection is approxi- 
The 


system of 


imped bar with periodic end load. 
\by finite series with time-dependent coefficients 7’ 


i 
us 7’, are determined by a simultaneous 
-order differential equations with periodic coefficients. In- 
vigation of the stability of the solutions is similar to investiga- 
Mathieu equation but more complicated. Some results are 
ed very briefly and some deviations from behavior of 


supported bar are indicated. W. T. Koiter, Holland 


1991. Bijlaard, P. P., On the plastic buckling of plates, ./. 
Sci. 17, 11, 742-743, Nov. 1950. 
ulations on the effect of eccentricities on buckling load of 
‘> indicate that previous note by Cicala exaggerates these 
e's, hence does not support incremental theory of buckling, as 
wnally suggested. F. R. Shanley, USA 
1992. Kuranishi, Masatsugu, The buckling stress of thin 
‘ylindrical shell under axial compressive load, forming axial- 
symmetrical deformation J. Soc. appl. Mech. Japan, 19-24, 1950. 
\uthor modifies theory of Geckeler [Z. angew. Math. Mech. 8, 
2, 1928] for plastie buckling of circular eylindrical shells to 
To accom- 
“this he uses the familiar differential equation of type 
“Woe + a(d?W/dz2) + BW = 0, but distinguishes outward 
Vsting by a displacement function W, and an inward displace- 
nt fun tion W,. Continuity is imposed on deflections, slopes 
“" bending moments in terms of W, and of W2, each of which 
“stes the differential equation. Noteworthy is the assump- 


‘ove agreement between theory and experiment. 


+} 


two-dimensional stress-strain relations and allowance for 
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circumferential stress. Because of the plastic stresses and the 
stress distributions corresponding to bending, two Poisson ratios 
as well as two stress-strain moduli are introduced. 

Comparisons in the form of curves are given for the results of 
the author and those of Geckeler. 
stresses from a British source are also plotted. 


Experimental data for critical 
Author’s buck- 
ling stresses are less than those of Geckeler and much closer to 
those of the experiments cited. Also presented by formulas 
and curves are the wave lengths and ratios of outward deflee- 
tion to inward deflection. 

Reviewer's opinion is that the theory presented constitutes an_ 
improvement in method of estimating the buckling stresses above 
the proportional limit for circular cylindrical shells. 

William H. Hoppmann, II, USA 


1993. Eggwertz, Sigge F., Buckling stresses of box beams 
under pure bending, //ijgtekn. Férséksanst. Medd. no. 33, 57 pp., 
1950. 

Use of multiplier shear web construction in wings of high-speed 
aircraft has focused attention on multicell box beams. Previous 
work has contemplated buckling of integral sections composed of 
infinite number of cells [Schuette and McCulloch, Nat. adv. Comm. 
Aero. tech. Note 1323] and one cell [R. A. Anderson, FFA Report 
no. 27] using moment distribution methods. Paper extends 
method to take into account influence of attachments and riveting 
between webs and cover sheets for boxes with finite number of 
cells, 

Pertinent theory on elastic and plastic compressive buckling of 
plates is extensively reviewed. Numerical results are computed 
for certain particular one- and three-cell beams, and these results 
are compared with test data obtained from eight one-cell and two 
three-cell beams. Good agreement (order 5%) was obtained in all 
beams having single attachment angle fastening web to cover, 
which appears to justify for this case a few simplifying assump- 
tions that were made. Larger discrepancy was encountered in 
eases in which two attachment angles were used. 

S. B. Batdorf, USA 


1994. March, H. W., Elastic stability of the facings of sand- 
wich columns, /’roc. Symp. appl. Math. 3, 85-106, 1950. 

Paper considers symmetrical and antisymmetrical wrinkling, 
in elastic range, of facings of sandwich columns having ortho- 
tropic cores and facings. Neglecting longitudinal displacement, 
stress component at juncture of core and facing is determined by 
solving differential equation involving Airy stress function. Then, 
neglecting moment about mid-plane of facing of shear force at 
face of core, and also neglecting destabilizing effect of compressive 
stress in core, differential equation of equilibrium of facing is 
written. First two assumptions are not made in more exact 
studies by others, but, by comparison with more exact formulas of 
Cox, author indicates effeet of assumptions is negligible except for 
long wave lengths, as might be expected. Average values from 
tests are plotted together with theoretical curves, and author feels 
comparisons show satisfactory confirmation of theory. 

James P. Michalos, USA 


©1995. Pfliiger, Alf, Stability problems of elastostatics 
(Stabilitatsprobleme der elastostatik), Berlin, Springer-Verlag, 
1950, viii + 339 pp., 389 figs. DM 34.50. 

The stability theory of elastic systems occupies a special place 
in the theory of elasticity. Though, essentially, only nonlinear 
problems are treated, in the most practical cases they are reducible 
to the corresponding eigenvalue problem, which results from the 
general problem through linearization. For the approximate 
solution of these problems, the so-called energy methods proved to 
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be especially useful, and they have been developed in different 
forms; their detailed representation is the object of this book. 
Iextreme clarity of representation, constant reference to the sim- 
plifications with respect to the complete theory, as well as to the 
deviations in case Hooke’s law is not obeved, are to be stressed. 
Book treats the three main fields: 
A special asset of the book is the clear and rich 


rods and rod connections, 
plates, and shells. 
list of formulas for the critical values in these “branching prob- 
lems,’ which comprise a great number of eases of loading and 
may serve immediately in many practical cases, as well as their 
presentation in clear and impressive curve tables. 

Th. Péschl, Germany 


1996. Ziegler, Hans, and Huber, Alfred, On the buckling of a 
compressed and twisted helical spring (in (ierman), Z. angew. 
Math. Phys. 1,3, 189-195, May 1950. 

Authors apply results of reviewer's calculation on elastie sta- 
bility of helical springs under combined compression and twist 

AMR 2, 
For short springs the new results are completely different from 


Rev. 1117] to springs with rectangular wire sections. 


those derived previously by the first mentioned author, which, 
being based upon the calculations given by Grammel and Biezeno- 
Koch, do not give full credit to the shear deformation of the 
spring. Nevertheless, under certain circumstances the stabilizing 
effect of an increase in compressive force is still present, although 
in a less pronounced way and only for wire sections which are 
stretched in the direction perpendicular to the central line of the 


soring J. A. Haringx, Netherlands 


1997. Plantema, F. J., Study of the literature on sandwich 
constructions I, II, III, IV (in Duteh), Nat. LuchtLab. Amsterdam 
Rap. 334, 348, 342, 364; pp. 9, 7, 6,13: Apr., Sept., Aug., 1948, 
Dec. L949, 

\ critical review is given of most of the existing papers con- 
cerning instability of flat sandwich plates. Theoretical results are 
compared with each other and with published experimental re- 
sults. Most investigators arrive at nearly equal results in the case 
Verification with experiments, how- 
An extension of the theory (e.g., 


of elastic over-all stability. 
ever, is not quite satisfactory. 
elastically clamped boundaries, plastic buckling, nonisotropic 
materials) can bring closer agreement. The theory of wrinkling 
instability, treated by a number of authors, gives an acceptable 
formula. 

\ collection of material constants and other properties of 
material used in sandwich constructions is given. The constants 
spread widely, so this must be considered when comparing theory 


with experiment. W. L. Esmeijer, Holland 


Joints and Joining Methods 
(See also Rev. 2069) 


1998. Grieshaber, H. E., Static and impact strengths of 
riveted and spot-welded beams of Alclad 14S-T6, Alclad 75S-T6, 
and various tempers of Alclad 24S aluminum alloy, Vat. adv. 
Comm. Aero. tech. Note 2157, 44 pp., Aug. 1950. 

Results of tests made by Alcoa in 1948, which author presents 
here, are too extensive to cover briefly. Moduli of failure in 
bending were about the same as the material tensile strength on 
riveted beams, less on spot welded. The soundness of some 
welds, however, would not pass present specifications for air- 
craft welding. Aging of beams after assembly was found of no 
advantage for static or impact strength. 

Impact strengths for riveted beams exceeded those for spot- 
welded in all alloys; static strengths averaged 12°, better. No 
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correlation was found between toughness determined | 
properties and ability to resist impact. 

Report is recommended for study by designers of alum), 
alloy structures because of its thorough investigation of s enihi 
details. J. S. Newell. ts: 


1999. Spraragen, W., and Ettinger, W. G., Shrinkage qj. 
tortion in welding. A review of the literature from | | 1944 
to 7/1/1949 (Foreign literature from 1/1/1941), Weld. Rvs 8.) 
15, 6, 7; 292-294, 323-335; June, July, 1950. 


2000. Zschokke, H., and Montandon, R., Static testing and 
calculation of spot-weld joints under shearing stresses j), | 
man), Schweiz. Arch. 16, 9, 257-271, Sept. 1950. 

Possibility exists of dimensioning a single spot weld in sj 
tension, so that it fails either in the spot weld by pulling ow ; 
plug, by shearing the weld, or by failure of the plate. The d 
sions of the spot weld are given as a function of the plate + 
ness. Tables give breaking load for single and double stray 
in mild steel, stainless steel, aluminum and Al-Li-Mg-a! 


plate-thickness 0.5-4 mm. W. Soete, Belgiy 


2001. Ronay, Bela, The high-frequency notch-bend tes: 
Weld. Res. Suppl. 15, 3, 122-125, Mar. 1950. 

A new method is proposed for determining the prop: 
process to apply to ferritic steels of | /.-in. maximum thi 
means of tests upon small samples S in. & 1!/. tn 
with notch of @/.-in. radius on one face. Samples 
heaters, at mid-lengt! 


The rateo y 


by high-frequency induction 


a width of '/2 in., from 70 F to 2150 F 
the samples is about the same as in the heat-atfected 
multipass arc-welded ferritic steels. The notch sensitivit 
samples and the hardness of their heat-affected zones 

pared with those of the steel in the as-received conditior 

to determine the necessary preheating and post-heating t1 
of the samples. Author shows by examples that 6 or 8 - 
tests of this kind are sufficient to lead to the desired result 


R. Spronck, Belg 


2002. 
constructions (in German), Technik 5, 4, 454-459, Sept 
Problem is determination of temperature distribution 


Hagen, Hans, Application of model-laws to welde! 


stress and deformation as function of time, and final stat: 

and deformation after cooling weldment to uniform temp 
from. are-welding variables: Electrode diameter, curren! 
welding speed. Dimensionless groups governing melting ri’ 
electrode, temperature distribution, and stress-strain distribu 
are derived. 

Author overlooks that residual stresses arise from inco 
bility of plastic deformation and not from thermal strains 
are transitory. Neither triaxial plastic deformations nor rest! 
stresses can be experimentally determined in model, 
Knowledge of residual »' 
distribution in any ease is of little value in assessing °fe 


similarity relations are of little use. 


safety without information on properties of material st 
changed by welding heat, especially as effeet of triax: 
nonhomogeneity of stress field on material cannot be «> 
even if material is structurally homogeneous. 

Reviewer thinks paper of great importance despit 
aim. Author must be congratulated for having drawn 
to powerful, hitherto neglected tool of dimensional 
attacking intractable welding problems. Certain fur 
hitherto unsuspected relations are revealed, such 
effect of weldment on melting rate, invariants of electro: 
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Theory is illustrated by experimental re- 
ther investigators. 


ing process. 
; Paper deserves widest circulation 
Ninury. | closest study by those interested in are-welding problems. 


R. Weck, England 


2003. Moheit, W., Link action of flanged joints (in German), 

Be dis. »-Arch. 18, 3, 191-197, 1950. 
1 1944 Approximate solution of problem of straight tube having 
Suse 4yged joint and loaded in bending. By neglecting elasticity of 
»s and bolts, problem is reduced jo that of plane circular 
mped at circumference (bolt circle) and having rigid 
ry part. Mutual restraint of flanges is represented by pre- 
zero deflection of boundary of rigid part at point of 
Angle between rigid parts 
ind deflections along center line are given as a function 


ximum compressive stress in tube. 
Hay ges 
oof tube diameter to bolt circle diameter. Solution is com- 
th that of Schilhans! [‘‘Wasserkraft und Wasserwirt- 
I941, p. 281], which neglects mutual restraint of flanges 

es to underestimate joint stiffness very considerably. 

F. J. Plantema, Holland 


2004. Eickner, H. W., Evaluation of several adhesives and 
processes for bonding sandwich constructions of aluminum 
facings on paper honeycomb core, Nat. adv. Comm. Aero. tech. 
Vie 2106, 23 pp., May 1950. 

minary tests, 6 of 14 bonding processes evaluated by 

sion tests On sandwich specimens of 1-in. aluminum cubes 
10a resin-impregnated paper honeycomb core gave good 
bonds which had average strengths of more than 350 psi 

han 75°; failure in core when tested at both 80 and 

: mF. The 


preliminary tests were used to determine effect of amount 


four bonding processes that had given the best re- 


ve spread on tensile strength of joints made between 
num and resin-impregnated paper honeycomb core, and 
ipable of producing good joints between aluminum and 
honevcomb when moderately heavy spreads were applied 
core and facings. Use of lighter spreads or application of 
to only the core or facing usually resulted in lower- 
ty bonds, but with some of the adhesives strength of joints 
ficiently high for lighter spreads to be considered satis- 

welded From author’s summary 


Structures 
See also Revs. 1966, 1989, 1993, 2186, 2187, 2188, 2272, 2280) 


2005. Boley, Bruno A., and Moore, Roland H., Note on the 
calculation of deflections of indeterminate structures, J. aero. 
Ne. 17, 8, 526-527, Aug. 1950. 

\simplification is presented of the usual method of caleulating 

echions of indeterminate structures by means of the principle of 
‘ual displacements. Simplification consists of applying the 
‘mmy load to the determinate structure obtained from the 
“vn indeterminate structure by neglecting the redundant mem- 

Three examples illustrate the method. N. DiPinto, USA 


. 2006. Parme, Alfred, Solution of difficult structural problems 
°y finite differences, J. Amer. Concr. Inst. 22, 3, 237-256, Nov. 


Y 
Po» 


tr discusses application of finite differences to the solution 

In the brief re- 

‘undamentals, the finite difference equivalents for the first 

vatives are derived. 

““ussion of aeeuracy which ean be improved by decreasing the 
Of the interval or by retaining higher order terms. 


‘erential equations of structural problems. 


\ f 
VO 


These relationships lead to a clear 
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To illustrate procedure of solution for a single variable, problem 
of a retaining wall is chosen and solved by the Crout method. 
Method of extrapolation is used to improve accuracy. For 
problems involving two variables, procedure is next applied to the 
temperature stresses in an elliptical dome. Finally, to illustrate 
application of method to partial differential equations, the uni- 
formly loaded skew plate with two free and two fixed boundaries 


is analyzed, William T. Thomson, USA 


2007. Konishi, Ichiro, Elastic behavior of rigid framed 
structures in the neighborhood of the critical state (in Japanese), 
Trans. Japan. Soc. civ. Engng., no. 9, 9 pp., 1950. 

The fundamental equations for calculating the deflections and 
member stresses of any rigid framed structure composed of 
straight members with constant cross sections, which are applica- 
They 


are constructed by considerations analogous to those of slope 


ble in the neighborhood of the critical state, are derived. 


deflection. Author shows methods for solving these equations and, 
in addition, considers buckling and elastie failure of the rigid 
framed structures. Elastic behavior of some trusses, including 
the Vierendeel type, is discussed by giving numerical calculations 


for them. T. Mogami, Japan 


2008. Gossard, Myron L., Siess, Chester P., Newmark, 
Nathan M., Goodman, Lawrence E., Studies of highway skew 
slab-bridges with curbs. Part 2: Laboratory research, ///. 
Univ. Engng. Exp. Sta. Bull. 386, 79 pp., Feb. 1950. 

Report contains test data on four skew slab-bridge models of 
reinforced concrete. Three of the models had 45° angles of skew 
and were half-seale, with span lengths normal to the abutments of 
9 ft 9 in. 
fifth-scale, with a normal span length of 5 ft 10°/,in. The amount 


The fourth model had a 60° angle of skew and was 
and arrangement of steel reinforcement varied. All bridges were 
of two-lane capacity, had integrally cast curbs, and were designed 
(1) Theory and 
experiments are in good qualitative agreement for bridges in both 


for H-20 highway truek loading. Conclusions: 


uncracked and cracked conditions. (2) Quantitative agreement 
of theoretical and measured strains is fair for uneracked strue- 
tures, poor for cracked structures. (3) Effects of varying amounts 
and arrangements of reinforcement on the distribution and rela- 
tive magnitudes of strain are detectable and can be qualitatively 
explained. (4) Initial failure in the 45° skew bridges appears as 
yielding of the bottom spanwise stee] at center of the slabs and, 
in the 60° skew bridges, as yielding of the top transverse slab stee! 
in an obtuse corner of bridge. (5) Ultimate loads range from 
1!/, to 2'/, times the loads at initial failure. (6) Theory as pre- 
sented in Bulletin 369 (title source) was found to predict the loca- 
tion and direction of the maximum strains, as well as the load 
positions for which these strains were critical, (7) The design of 
the 60° skew bridge must be considered unnecessarily conserva- 
no further recommendations for changes in 
More thorough investigations of 
J. J. Polivka, USA 


tive; however, 
theoretical procedure are made. 


this case are suggested. 


2009. Morley, L. S. D., and Floor, W. K. G., Load distribution 
and relative stiffness parameters for a reinforced circular cylinder 
containing a rectangular cut-out, Nat. LuchtLab. 
Rap. 8 362, 21 pp., 1950. 

A method is presented for analysis of reinforced circular cylin- 
ders having rectangular cut-outs under torsion, bending, shear, and 


Amsterdam 


axialloads. Usual assumptions of shell theory are made, that shear 
is constant in a panel, that rings have vanishing rigidity for bend- 
ing out of their plane, ete. It is also assumed that cylinder is not 
buckled by the applied loads. 


Analysis uses strain-energy 


methods to determine coefficients in a trigonometric series for the 
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axial loads in the stringers at the cutout. A table is presented for 
computing directly the relative reduction in stiffness due to the 
cutout for the cases of loading considered. Numerical examples 
clearly present the application of the analysis in determining load 
distribution in a three-bay cylinder due to various applied loads. 
Appendixes discuss effect of an increase in the number of bays in 
the cylinder and error which may arise from assuming the 
stringers to be uniformly distributed on the cylinder. Paper 
forms a useful addition to related work in this field. 
Samuel Levy, USA 


2010. Heldenfels, Richard R., The effect of nonuniform tem- 
perature distributions on the stresses and distortions of stiffened- 
shell structures, Nat. adv. Comm. Aero. tech. Note 2240, 50 pp., 
Nov. 1950. 

Two thermal effects are considered: Effect of thermal expan- 
sion and effect of temperature on the elastic moduli. Several 
examples are worked out for the case of simple box structures, 
and quite extensive changes in stress distribution and deflection 
are found. Practical methods for dealing with realistic structures, 
for example, aircraft wings, are described and illustrated numeri- 
cally. Report shows that the aircraft designer must give serious 
attention to these problems in those cases where high speeds pro- 
duce unequal aerodynamic heating of the structure. 

W. S. Hemp, England 


2011. Hall, A. H., The design approximation of skin thickness 
from stiffness criteria, J. roy. aero. Soc. 54, 480, 741-752, Dee. 
1950. 

A general approach and tentative solution have been indicated 
to the problem of estimating airplane-wing skin thickness from 
preliminary design data. Solution is presented in a form that 
permits ealculations to be made quickly. Empirical formulas re- 
lating perimeter and area of the airfoil section are derived. 
Limits of a number of other empirical coefficients are suggested 
tentatively. Y. C. Fung, USA 


2012. Kenedi, R. M., and Harvey, J. M., The use of equal 
strength sections in structural design, Trans. Instn. Engrs. 
Shipb. Scot. 94, part 2, 89-124, 1950-1951. 

Presents an analytical and experimental investigation of 
strength of structural sections under various loadings. Shows 
that for maximum efficiency, the proportions should be such that 
primary and secondary buckling stresses are equal. Estimates 
material saved by using ‘equal strength’ sections instead of 
standard steel sections. Large savings are indicated. Paper fails 
to show that optimum design proportions also depend on loading 
intensity, as represented by the “structural index.” 

F. R. Shanley, USA 


2013. Strémme, E., Statics problems in the construction of 
thin arch dams in reinforced concrete (in Danish), Bygnstat. 
Medd. 20, 6, 129-152, 1949. 

Paper deals with statical investigation of very thin reinforeed- 
concrete arch dams of moderate height and great length of crown. 
Various shapes of arch dams are dealt with. 

From author's summary 


2014. Nylander, H., Concrete slabs reinforced in two direc- 
tions (in Swedish), Inst. Brobyggnad. Medd., 5, 1950. 

Bulletin contains five sections: (1) Ultimate load and bending 
stiffness, (2) effect of shrinkage, (3) transfer of movements due to 
crack formation, (4) termination and anchorage of reinforcement, 
(5) design considerations. 

(1) Author favors “lines of rupture” theory for calculation of 
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ultimate strength of slabs but shows that theory of elastiejry. 
“Membr ns 
not considered in former theory provide jnere 


more accurate for square freely supported slabs. 
stresses” al 
strength in this case. Membrane effeet is small with slabs ite 
strained at the edges. (2) Theory of elasticity is shown to be sarc. 
factory for calculating deflections of slabs provided accoyy: 

taken of effect of shrinkage and variation in effective E for . n- 
Kiven concrete vibrated for a short time will have nonuyy). 
form shrinkage characteristics. (3) In statically indetermiys:. 
structures, moments at failure correspond to reinforcement, |; 


crete. 


both slabs and beams it is found that restraining moments 
supports are less than given by elastic theory. (4) End anchoruay, 
and splicing of 8-mm-diam bars is discussed. Various types oj 
anchorage tested in beams and in reinforced tension specimens. (3 
Results from four sections are combined to make design specifies. 
tions for concrete slabs. Distribution of load on slab to four edges 
is made according to Swedish State Concrete Regulations 
Tables give movements in slab at center and over supports fo; 
various edge conditions. F. A. Blakey, Australis 
2015. Jager, K.,Compound action between a steel beam and 
a concrete plate (in German), Ost. Ing.-Arch. 3, 4, 295-311, 1949 
Investigation of stresses set up by bending in a compoun’ 
girder composed of a steel beam and a conerete plate. The dis- 
continuous interconnection, by means of oblique ties, causes 
creased stresses in the conerete plate. 
From author's summa: 


2016. Contri, Lorenzo, Secondary stresses on the base of a 
reinforced concrete cylindrical wall of an Intze type reservoir 
Italian), G. Gen. civ. 88, 4, 218-224, Apr. 1950. 

The Intze tank was originally designed to obtain balan 
inward and outward horizontal thrusts on the ring beam at 
tops of the supporting columns. Author uses basic principls 
published by Prof. IX. Orabona and simplifies the formulas 
determination of internal forces both in the eylindrical 
spherical part of the tank under various types of loading. T! 
formulas have sufficient accuracy for tanks of medium size. I! 
also explains how to attack the problem if the tank bottor 
conical instead of spherical (see O. Belluzzi, title source, 1948 4! 

J. J. Polivka, USA 


2017. Williams, C. D., and Bromilow, F., Tests of precast rein- 
forced concrete joists, J. Amer. Coner. Inst. 21, 9, 733 747, \! 
1950. 

Tests made as part of work of ACI Committee 711 to determi 
the effect of bar spacing on the strength of precast concrete Jo 
are described. Method of quarter-point loading of commerc 
joists and results of bond specimens are briefly reviewed. I! 
concluded that strength of the joists is controlled by the characte’ 
of the weld used to fasten the stirrups to the main steel and |!" 
the test method used indicated no correlation between effect’ 
bond area of steel and the load-carrying capacity of the jos 
Technique developed in the pull-out tests gives promise of pr 
viding desired information on the effect of spacing of bars. Fur 
ther tests of this type are suggested. J. J. Polivka, US‘ 


2018. Forssell, C., Anchoring and cold-stretching of reinforc- 
ing bars (in German), Schweiz. Arch. 16, 7, 200-213, July 195! 

Paper discusses the technical and economic problems &*" 
ciated with strengthening the anchorage of reinforcing ste?! 
concrete. A ring device is described for use on plain round bars 
mild steel or cold-drawn steel, which raises the strength of the" 
anchorage above that of deformed bars. An advantage follows 
from this when cold-drawn steel is used in beams of very °° 
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rote. By making the anchorage efficient the steel may be 
aed to its vield point instead of being limited by the bond. 
possibility of excessive cracking and rust danger is discussed 


j also safety under fire. Reviewer feels that rust danger might 

mderestimated. Also, use of factors of safety of roughly two 
shree for steel and concrete, respectively, will be questioned 
she supporters of limit-design methods. 

Prices mentioned refer to Swedish conditions. 


F. A. Blakey, Australia 


©2019. Saliger, Rudolph, Progress in reinforced concrete 
through high-quality materials and new research (Fortschritte im 
Stahlbeton durch hochwertige Werkstoffe und neue Forschun- 
gen, Wien, Franz Deuticke, 1950, iv + 138 pp., 113 figs. S. 48. 
The first part of book deals with the mechanical properties of 
«me especially manufactured steel bars (called in Germany: 
reg, Tor, Author points out the advantage ob- 
ved by a large increase in elastic limit of these steels, and the 


toxor, ete.). 


that in some of them, as in Torsteel, there is no abrupt yield- 
Considerations on welding of high strength Torsteel and its 
avior under fire and fatigue are also included. In second 
author studies use of these steels in reinforeed-concrete con- 
ruction With particular emphasis on the adhesion phenomenon 
jon the appearance of the first crack. A list of 74 bibliographic 


A. J. Durelli, USA 


rences is included. 


2020. King, J. W. H., The design of prestressed concrete 
beams from fundamental principles, Concr. Constr. Engng. 05, 9, 
7-319, Sept. 1950. 
\uthor states actual design procedure is too complex for ac- 
racy obtained, mostly because of uncertain ratio of elasticity 
iulus, and suggests procedure as follows: Obtain stress-strain 
gram of materials and apply to beam at rupture. This rupture 
ul is the factor of safety times design load. Conerete stress 
ustribution from ultimate at extreme fiber to arbitrary at steel 
following stress-strain diagram, gives prestress resultant. 
‘eel area is quotient of prestress by unit stress corresponding to 
‘rain as already established. 
Method seems useful to reviewer, but not to the point of dis- 


ig present design procedures. R. Quintal, Canada 


2021. Meier, Herman, Prestressed concrete ties in German 
railways (in Spanish), Jnst. teen. Constr. Cem. Madrid, no. 97, 36 
pp., May 1950. 

he superstructure of a railway line consists essentially of three 
ris: Rails, ties, and ballast. The function of the tie is to dis- 
ibute as uniformly as possible to the railway bed, through the 
wast, the load applied to the rails by the wheels of the vehicles; 

'to maintain the rails in position and insure a constant width 

‘rack. The first point considered is the properties of timber 
vsso that an accurate analysis can be made of their cost as com- 
pared to conerete ties. 

With the aid of photographs, details are given of tests on timber 
‘esto find their behavior under applied loads. From these a num- 
‘rot practical conclusions are drawn. Then follows an account 

principles to be observed when attempting to mass-produce pre- 
‘essed concrete ties. A number of graphs summarize test results 
‘this type of tie. From these, their properties and the way in 

ch they should be placed are inferred, emphasizing the im- 


‘rlanee of insuring uniform resilience of the ballast foundation. 
‘achieve this, Germany has developed special machines. 


\t present, ties of up to 300 kgs are used, since there is no 
‘oretical reason for limiting their weight. These ties make it 


‘le to weld the rails together in lengths of several kilometers. 
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manent way and the rolling stock, due to the smooth running re- 
sulting from the use of continuous rails. Different systems of 
attachment and reinforcement are considered. In the case of 
German railway ties, the Karig method is generally adopted; in 
this only two curved bars are used, anchored at the ends by a 
special device, which is described. 

After describing properties to be satisfied by materials used in 
prestressed concrete ties, their manufacture, transport, and place- 
ment in position are outlined. Main advantages of their use are 
summarized, outstanding properties being their high electrie re- 
sistance, their ease of manufacture, and their long life which may 
be estimated at about 60 years. 

Finally, reference is made to data obtained by the German rail- 
Way management from a detailed comparative investigation of 
the annual costs of each type of tie in use. This shows that use of 
concrete ties results in a substantial saving. 


From author’s summary 


2022. Dobell, Curzon, Patents and codes relating to pre- 
stressed concrete; discussion by J. J. Polivka, J. Amer. Coner. 
Inst. 21 (Proc. 46), p. 713; 22,4; May, Dee. 1950. 

Based on a study of more than 100 domestic and foreign patents 
and on correspondence with committees of engineers in Kugland, 
Switzerland, France, and Sweden, a brief account is given of the 
more important groups of patents, a synopsis of codes in prepara- 
tion in above countries, and the problems to be overcome in 
drafting a prestressed code for domestic use. Polivka’s discussion 
contains thorough information concerning contributions of Karl 
Wettstein, Czechoslovakia, in the development of prestressed 
concrete. Wettstein’s idea of the pre-tensioning method of pre- 
stressed concrete goes back to 1919 and was first patented tn 
1921, and his priority is evident from discussed documents. In 
author’s closure he states that work of Wettstein in development 
of prestressed concrete antedates the earliest’ publications of 
Freyssinet and Hover. J. J. Polivka, USA 


2023. Schmidt, Francisco R., Prestressed concrete (in 
Spanish), Czenc. y Teen. 115, 578, 55-73, Aug. 1950. 

Author explains basic principles and methods of design of pre- 
stressed concrete structures. He calls special attention to ad- 
vantages of prestressed conerete as experienced in South Ameries 
(roof structure in Mercedes, province of Buenos Aires, Argentina, 
with girders and beams prestressed according to Magnel’s 
method; Galeao bridge in Rio de Janeiro, system Freyssinet, 
1200 ft long with 15 spans varying from 63 to 142 ft). Instructive 
is the comparison of dead load of a typical beam, 20 ft long under 
live load of 340 lb/ft, designed in prestressed concrete, in ordi- 
nary reinforced concrete with rectangular and T-sections and in 
A thorough discussion follows of two basic methods: (1) 
Post-tensioning, represented by Freyssinet, Magnel, Moersch, 
and (2) pre-tensioning, represented by Hoyer. 


steel. 


As recently 
stated (see preceding review), pre-tensioning was introduced by 
Karl Wettstein. Five Freyssinet’s bridges over the Marne 
River, 142-ft span, are described and discussed, and the merits 
of the German engineer Moersch emphasized. Author believes 
in further development and application of prestressed concrete 
in Argentina due to excellent properties of cement, in spite of 
shortage of high-quality steel. J. J. Polivka, USA 


2024. Dawance, G., Tests on the plastic behaviour of struc- 
tural components, (in French), Ann. Inst. tech. Bat. Trav. publics, 
N.S., 130, 22 pp., May 1950. 

Tests in pure bending on I-section steel beams, as received, 
annealed, punched and drilled rivet holes, riveted, and welded, 
Object is to test plastic theories on practical beams, and to ob- 
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serve effects of accidental anomalies due to holes, rivets, or weld- 
ing. Careful experimental technique uses Huggenberger gages to 
obtain moment-curvature relationships, and includes analysis of 
initial residual stresses. In all cases, experimental collapse loads 
were given with sufficient accuracy by the simple plastie theory. 
tivets and rivet holes need not be allowed for in calculating the 
plastic modulus. With punched rivet holes, brittle fracture of the 
section was encountered at the theoretical collapse load but at 
such large deflections that this is thought not to be a danger for 
practical structures under steady loads. Effect of residual 
stresses, holes, imperfections, ete., is to alter the moment-curva- 
ture history but not the collapse load, and, hence, paper gives 
practical confirmation of the fact that simple plastic theory can 
be used for structural design of beams. 
Jacques Heyman, England 


Rheology (Plastic, Viscoplastic Flow) 


(See also Revs. 1944, 1977, 2024, 2056, 2059, 2066, 2067, 2075, 
2077, 2079) 


Prager, William, What does the theory of plasticity 
Trend in Engng. 3, 1, 8-12, Jan. 1951. 


2025. 
offer to the designer? 


Kececioglu, Dimitri, Bibliography on plasticity theory 
ingrs., 1950, 191 


2026. 
and application, New York, Amer. Soe. mech 
pp. $2.25. 

Lists articles and books published from 1835 up to and including 
1949 
author index, 


Besides the articles, book contains a subject index and an 


Id. 


2027. Wu, M. H. Lee, Analysis of plane-stress problems with 
axial symmetry in strain-hardening range, Naf. adv. Comm. Acro. 
tech. Note 2217, 79 pp., Dec. 1950. 

A method based on the deformation theory and employing the 
finite-strain concept was developed to solve plane-stress problems 
in the strain-hardening range of circular membrane, rotating 
disk, and infinite plate with circular hole. Distributions of octa- 
hedral shear strain, as well as principal stresses and strains, were 
obtained. 

Results show that: (1) Ratios of principal stresses remain es- 
sentially constant during loading; (2) distributions of strain in the 
plastic case are less uniform than in the clastic case, although dis- 
tributions of stress are more uniform; (3) deformation that can 
be accepted by the member depends mainly on the maximum 
octahedral shear strain of the material; and (4) added load that 
the member can sustain between the onset of yielding and failure 
depends on octahedral shear stress-strain relation of the material. 

From author’s summary by H. F. Winterkorn, USA 


2028. Sokolovskii, V. V., Plane equilibrium of a plastic wedge 
(in Russian), Prikl. Mat. Mekh. 14, 4, 391-404, July-Aug. 1950. 

In cylindrical coordinates (7, 6, 2), wedge occupies region 
l@) < ¥. Plane strain; 
change; principal axes of stress and strain coincident, and princi- 


Basic assumptions are: zero volume 
pal strains in same ratios as nonhydrostatic parts of principal 
= f(F), where S and EF are (except for constant fac- 
For material obeying 


stresses; S 
tors) octahedral shear stress and strain. 
hardening law S = AE*, three distributions of load in (r, @) 
plane are considered: (2) concentrated force (in any direction in 
plane) at wedge apex O; (b) concentrated couple at O: (ce) uni- 
form normal pressure on face 6 = ". These cases lead to non- 
linear ordinary differential equations with @ as independent 
Cases (b) and (c) 


variable. Case (a) is solved analytically. 


are solved numerically for uw = '/;: results are presented in 
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tables and graphs, from which solution for any Y can be ins. 20. 
polated. For elastic-plastic material, with sharp yield »,).. 

and no hardening, problem of half space (¥ = 7/2), with uni: , g, 0S 
normal pressure on face @ = 7/2, is solved analyties \u 


Plastic region |0, < y’ is formed and grows until y’ has ine» 

from 0 to 7/4; then whole remaining elastie region yjuj4, 
For criticism of basic assumptions see, e.g., R. Hill, : Maths. 
matical theory of plasticity,’’ Oxford, 1950, ch. II (esp. § ¢ 

ch. VI, § 1. Derivations introduce no additional approxima. 
tions except those of numerical integration. 
William Fuller Brown, Jr., Us, 


Uniqui ne 
solutions is not discussed. 


2029. Shaw, F.S., Plasticity of metals and engineering design, 
J. Instn. Engrs. Australia 22, 9, 193-199, Sept. 1950. 

Paper gives an elementary introduction to following top 
the theory of plasticity: Plastie bending of a beam, yield criter ’ 
for perfectly plastie materials and for work-hardening mater; 
stress-strain laws for work-hardening materials. 

Aris Phillips, Us\ 


2030. Rabotnov, Yu. N., Some problems of the theory o/ 
creep (in Russian), Vesin. Moskov. Univ. no. 10, 81-91, 1948 3 

Various one-dimensional engineering formulations of 
theory are enumerated and it is pointed out that nom 
provides a simultaneous description of the intimately rely . 
phenomena of creep, relaxation, plastic heredity, work hardening 
and the so-called “reverse” creep. A one-dimensional +! 
next formulated, as an extension of Volterra’s theom 
heredity, which takes all these phenomena into account 
perimental confirmation of resulting creep equation is py 
Theory is next applied to problems of pure bending of a ¢! 
and of deformation of a tube subjected to internal hs 
pressure. Stress distributions are computed in ca 
terms of the constants associated with a ereep functior 
tension of theory to three-dimensional stress dist: 
made under condition that all stresses, as well as strains 
proportionately to the same time-dependent paramet: 


Courtesy of Mathematical Reviews H. I. Ansoff, Us. 


2031. Clark, Orrin H., and Deutsch, M. L., Scheme for 
analyzing capillary measurements on non-Newtonian !iquids 
appl. Phys. 21, 7, 713-715, July, 1950. 

The Mooney equation [.J. Rheol. 2, p. 210, 1931] to giv 
velocity gradient of a non-Newtonian fluid in capillary 
derived. It is suggested for small departures from Newtor 
havior that the Poiseuille law apparent viscosity uw be 
against S, the shear rate averaged over the flow as computed (! s| 
Newtonian behavior: S = (4/15)(dP/dL)(R/p) 

C. F. Bonil! Us \ 


2032. Bollenrath, Franz, and Troost, Alex, Relation betwee® 
the stress and deformation gradient. I. Restriction of plas 4030. 
deformation (in German), Arch. Eisenhiittenw. 21, 11 12, % Elastic | 


136, Nov.-Dee. 1950. 
Scale effects in plasticity are considered, using as an exat! 


the plastic bending of a uniform beam. The mechanica! “a! 
radlel 


produced by a given plastic strain is reduced by a strain + 
the fraction of the cross section which remains elastic he! 
viven degree of mechanical damage has oecurred at the suria’ 
creases as the size increases. Formulas are given for ! 
effects. 

Reviewer's note: The claims that these formulas are log!¢2!' 
established and that one follows from the other, are not *” 


stantiated. F. R. N. Nabarro, !ngl2n" 





NEWS 


ory of 


tween 


lastic 





MAY 1951 


Cicala, Placido, On the plastic deformations (in Ital- 


2033. 
in, Atti Acead. Naz. Lincei Rend. Cl. Sci. Fis. Mat. 
<3 586, June 1950. 


8, 


Nat. (8) 


\uthor discusses some predictions of the slip theory of plas- 
+ of S. B. Batdort and B. Budiansky [AMR 2, Rev. 1264], 
ular reference to application of this theory to plastic 
plates. A strain-hardening plastic material is sub- 
eradually increasing uniaxial compressive stress; when 

- stress has reached a certain value o,, a small shearing stress 
i js introduced together with an increment do, of the compres- 
it is desired to find the apparent shear modulus 

d/y,, relating the stress increment d7,, to the corre- 

train increment dy,,. Itis shown that, for sufficiently 
ws of da,/dtr,, the prediction of the slip theory agrees 
of the deformation theory. This result which was first 
!, though in a less clegant way, by Batdorf [J. aero. Sez. 


16. 405 


10S, 1949] is supplemented by the following new formula 


ng G' for do,/dt,, = 0: 1/G’ = (1/G) + (3/2E,) — (3/2E). 
( notes the elastic shear modulus, & Young’s modulus, 


secant modulus for the stress @,. 
W. Prager, USA 
2034. Gubanov, A. L, 
lies IT], IV in 


Mechanics of elasto-visco-plastic 
tussian), Zh. tekh. Fiz. 19, 7,8; 773-781, 892 


Seo AMR 3, Rev. 465). 


In IV, the most simple example of a deforma- 


In III, the torsion of a circular eylin- 
tigated. 
aving a purely shear character is discussed—unidirec- 
sion and compression of a rod of constant cross sec- 


Translation from author's summary 


2035. Kochetkov, A. M., Approximate solution of some prob- 
ems of nonstationary motion of a visco-plastic medium (‘in Rus- 
Vat. Mekh. 14, 4, 433-436, July-Aug. 1950. 

rst problem a heavy rigid cylinder (radius I, mass 7, 
presses against an infinite plate of a plastic material 

~h). The flow assumed to appear in the plate has an 

ity component v only, taken to be a function of 7 and ¢; 

ined only when the stress component 7,. exceeds a 
{value 7, in which ease Ov/Or is proportional to 7,, — T,. 
juation expresses the relation between ov/dt and the 
bution. The system is solved by means of successive 
itions. A curve is given for the increase with time of the 
the evlindrical surface separating the domain of plastic 
ithe rigid domain. Second problem refers to the motion 
material outside of a cylinder of radius 2 under action 
ng stress T,¢ = (Tre)o(1 — t/t 


The motion of the boundary between the domain of plastic 


+} 


in the cylindrical sur- 


domain, where the material remains rigid, is obtained 
ls similar to those used in first problems. 
J. M. Burgers, Holland 


030. Ter Haar, D., A phenomenological theory of visco- 
“astic behaviour, I, Il, Physica 16, 9, 719-752, Sept. 1950. 
ensive treatment of modern theory of viscoelastic be- 
ln part I, relaxation function is represented in terms ot 
spectrum. Formulas are written) for continuous 
but by use of 6-functions one can go back to diserete 
The integral equation, which relates creep and relaxa- 
mena, follows. Then the 4 cases of stress relaxation, 
tension at constant rate, constant rate of stress increase, 
lin more detail; general results are applied to various 
pansion methods valid for small values of stress and 
viven, and finite extensions and nonlinear problems are 


The Laplace method for correlation of creep and relaxa- 
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tion problems is mentioned. In part II, the problem of measure- 
ment of the relaxation curve, as influenced by the finite time of 
stretching, is treated. An approximation method for obtaining 
relaxation spectrum is developed and its results are compared 
with those of known approximations. Applications to experi- 
mental data are given, and finally the glass transition region is 


studied, B. Gross, Brazil 


2037. Nabarro, F. R. N., Influence of grain boundaries in the 
plastic properties of metals, ‘Some ree Develop. Rheol.,”” Lon- 
don, United Trade Press, 38-52, June 1950. 

Problem is of great importance for understan ling many effects 


connected with plastic deformation in metal. 


Using results by different authors, paper builds a more phenome- 


th p very stalling 


nological than mathematical opinion about grain-boundary 


influence on plastic behavior of a polyerystalline metal. Punda- 


mental properties of dislocation theory are reviewed and grain 


boundaries in a polyerystal are recognized as obs acles to slip. 
When plastic flow is beginning, dislocations pile up at grain 


boundaries and an internal stress is created by their mutual re- 
This effec 


ample, unde: 


influences: for ex- 


pulse, is studied under different . 


subsequent loading and unloading. lor large 
deformations ina polyerystal, author gives as first approximation 
a formulaforthe theoretical stress-strain curve which is a generali- 
zation of Kochendorfer’s formula, according to the ideas of 
Taylor. Last chapter identifies the microscopically visible dis- 
turbed region of about 10>? em thickness at the grain boundaries 
waiter slip with the space of accumulated dislocations, and caleula- 
tion gives a good value for this assumption. 


IF. Wever, Germany 


2038. Laurent, Pierre, and Eudier, Michel, Crystalline inter- 
actions and the brittleness of metals Vétall. 47, 
S, 582-588, Aug. 1950. 


in French), Rev 


A relation is derived between the elastic constants of a pseudo 
isotropic polverystal and the individual erystals, taking as a 
simplified picture a rectangular-shaped crystal, surrounded by an 


isotropic mass. [t is shown that for cubic crystals the value of the 
elastic modulus # of the polverystal, caleulated from Poisson's 
constant v of the polycrystal and the constants of the individual 
crystals, is in perfect agreement with experiments. Neglecting 
corrective terms enables fairly correct calculations of v; however, 
it leads to less good results for #. Author also concludes that the 
apparent correctness of the derivations proves the presence o! 
triaxial states of stress in the crystals also in case of uniaxial lond- 
ing and that the maximum principle stress surpasses the mean 
stress in the direction of loading. Though the distortion energy 
varies, energy of change of volume is always the same for all 
erystals. A critical value of the increase of volume energy is now 
suggested to be the criterion for brittle fracture, since it explains 
(?) the high speed of its propagation. Knowing the brittle frac- 
ture stress in uniaxial tension at low temperature by direct ex- 
periment (steel) and assuming it to be temperature independent, 
it ean be derived at any state of stress and temperature on con- 
dition that the stress distribution is pseudohomogeneous. 


J. H. Palm, Holland 


2039. avies, R. M., Internal friction of solids, “Some re 


Develop. Rheol..”” London, United Trade Press, 27-37, June 1950. 


Several methods of measurement are discussed. The more in 


teresting and newer methods are those involving wave and pulse 


attenuation, the first being more suitable for high frietion ma- 


terials. Possible wave distortion is an objection to the second 


method. The Voigt and Boltzmann models for solids having in 
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ternal friction are compared with actual observations. Friction 
of materials stressed at low levels is discussed in terms of relaxa- 
tion frequencies. J. M. Robertson, USA 

2040. Carreker, R. P., Jr., Plastic flow of platinum wires, 
J. appl. Phys. 21, 12, 1289-1296, Dec. 1950. 

The strain-time behavior of annealed platinum wires at con- 
stant stress and temperature is reported for a wide range of 
experimental conditions, namely: 1550 to 78 K, 900 to 40,000 
psi, 0.001 to 0.1 strain, 10-! to 10~* min~! strain rate. 

From author’s summary 


Failure, Mechanics of Solid State 
(See also Revs. 2024, 2032, 2071) 


2041. MacCutcheon, E. M., Pittiglio, C. L., and Raring, R. H., 
Transition temperature of ship plate in notch-tensile tests, 
David W. Taylor Mod. Basin Rep. 709, 30 pp., July 1950. 

Paper may be considered as an extension of an extensive invest i- 
gation on the brittle type failure which occurred in several all- 
welded merchant ships. Tensile tests were performed at con- 
trolled temperatures using 12-in-wide centrally notched speci- 
mens and 1-in-wide edge-notched specimens cut from steel plates 
conforming to specifications and from fractured ships. Transition 
temperatures were evaluated based on the criterion of absorbed 
energy and fracture appearance for the 12-in-wide specimens, and 
the same were determined using the criterion of contraction at 
root of notch for the l-in-wide specimens. Results were com- 
pared among themselves and also with those obtained from 
Charpy keyhole and V-notch tests and Navy tear test. Good 
agreement was observed between transition temperatures based 
ou absorbed energy and those based on fracture appearance using 
12-in.-wide specimens. Ai-ting Yu, USA 

2042. Kies, J. A., Sullivan, A. M., and Irwin, G. R., Interpreta- 
tion of fracture markings, J. app/. Phys. 21,7, 716-720, July 1950. 

Initiation and propagation of cracks and the fracture patterns 
are studied by means of microscopic investigations in a wide 
group of materials such as plastics, poly- and single crystals of 
metals. The following conclusions are drawn: (1) The nature of a 
fracture is generally and essentially discontinuous; it results by 
2) The more brittle 


The 


different possibilities (simple geometric, conchoidal, river and 


joining of separately initiated components. 
a material the more distinguished are the fracture patterns. 
fishbone patterns) are discussed. (3) The over-all speed of crack 
propagation is determined by the rate and distance of the initial 
cracks and the rapidity of joining them to subsidiary multiple 
fractures. (4) In the high stress fields of high-speed fractures, a 
great number of fracture elements operate simultaneously, the 
flaw is restrieted, and a low ductility is the consequence. 
\. Kochendorfer, Germany 


2043. Mott, N. F., Mechanical properties of metals, P)iyjs/ca 
15,1 2, 110 134, Apr. 1949, 


2044. Seigel, Harold O., A theory of fracture of materials and 
its application to geology, Jvans. Amer. geophys. Un. 31, 4, 611 
619, Aug. 1950. 

Deals with fracture of brittle materials, the emphasis being on 
failure due to compressive stresses. Probability of failure at a 
point in the material is expressed as a function of the normal and 
shear stresses at the point. Plane of probable failure is defined 
by value of direetion cosines which make this function a maximum. 
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For unequal principal stresses, 0, < a; < o2, the fracture plane i 
shown to be parallel to the direction of the middle prineips 
stress 03, and inclined at an angle @ = '/2 tan~! (1/m,) to +4, 
direction of the least principal stress, or greatest pressure.» 
equal to Fy/F; where Fy and Fr (both assumed positive) % 
respectively, the derivatives of the fracture function with respert 
to the normal stress N and the shear stress 7’. Thus m depends o 
the state of stress at the point. The range of failure may }, 
divided into two regions. In the shear failure region, m < | and 
the angle @ lies between 22'/2° and 45°. In the tension fajly,, 
region, m > 1 and the angle @ lies between 0 and 22!/.°. Tf ty... 
the principal stresses are equal, it is shown that failure » 
oceur equally well across any surface element tangent to a righ: 
circular cone of semi-angle @ = '/.tan~'(1/m). This would iy 
cate an irregular conical type of fracture. Fracture in mater, 
possessing a plane of weakness is also considered and the res). 
are applied in discussing fractures and faults in rock formation. 
W. O. Richmond, Canady 


2045. Weibull, Waloddi, Statistical viewpoints on fatigue 
strength (in Swedish), Tekn. Tidskr., 1059-1064, Noy. 1950, 

Report of investigation of 108 specimens of Bofors steel FR s 
at 12 different stress levels distributed over the whole range f) 
endurance limit to tensile strength. Statistical treatment 
according to author's theory of representation of fatigue 
[AMR 3, Rev. 1098] with some modifications in formulas used 
aiming at description of complete PSN-diagram. Among cthe 
things, author obtains probability distribution of endurance | m: 
and formal connection between tensile strength and fatigy 
strength. Applied also to other data. 
in all eases, 


Curves used give good 
Nils G. Blomavist, Us 


2046. Crussard, Ch., and Jaoul, B., Contribution to the study 
of tensile curves of metals and to its physical interpretation 
French), Rev. Métall. 47, 8, 589-600, Aug. 1950. 

Generally the tensile stress-strain law is taken in the for 
o = 0) + Ae™ where the parameters 05, A and m are determi 
so that the experimental results are best fitted. Authors invest 
gate if such a law exactly holds over the whole deformation rig 
and discuss the possible physical interpretations. Tensile te: 
were made with a photographically recording micromachin 


- Go as a function 
The results 
Under all test conditions, these curves consist of two linear | 


For an exact determination of m and A, ¢ 
was plotted in a double logarithmic seale. 


with different slopes, indicating that the normal stress-str" 
curves consist of two parabolic parts with different parameter 
interse-ting in a “transition”’ point with an abrupt change of =! 

The o of the first part has the significance of the yield stress 
while that of the second part has no physical significance snd i 
ways negative. In the first part, all parameters depend on ‘het 
conditions, such as rate of deformation, grain- and test-piece si 
and degree of purity, while in the second part m has a near!) 

stant value of 0.1-0.2 (in the first part the value is 0.4-0.8). Tee 
strain at the transition point is independent. of the test condition 
except for the degree of purity, and increases from about 1% 
high pure aluminum to about 7% for an Al-Mg alloy with 13" 
Mg. These results are interpreted on the basis of the theory” 
In the first part of a curv’ 
the normal single crystal strain hardening and the intergran 
stress hardening (Kochendorfer) operate. The transiticn poi 


dislocations and polygonization. 


determined by a polygonization process, i.e., formation 0! ¥ 
small crystallites with little disorientation relative to each 0" 
as indicated by x-ray patterns (which show the Deby: Scherr’? 
lines to be resolved in fine spots). The low hardening incre 
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» second part is preponderantly determined by this structure. 
The influence of impurities on the transition point is interpre- 
tad by the theory of Cottrell of the action of clouds of solute 
atoms around the dislocations upon their motion. These results 
chow that the conception of Kochendorfer and Dehlinger, the 
intergranular stress hardening to be independent of the strain, 
tuo not hold exactly. (Reviewers comment: This is not sur- 
prising, as this conception was a qualitative one to emphasize the 
osetia! features of the cubic metals in opposition to that of the 


hexagonal ones. ) A. Kochendérfer, Germany 


Design Factors, Meaning of Material Tests 


2047. Krupkowski, A., and Truszkowski, W., On the rela- 
tion between the hardness number and coefficients of the tensile 
test, Arch. Mech. stés. 2, 3, 235-259, 1950. 

Exponents n in the Meyer law L = Ad" are measured for ball 
nientations in several metals cold-worked in tension by various 
mounts (LZ is load, d impression diameter). The law is found to 

jd right up to a hemispherical impression. In the fully an- 

Jed state n is 2.65 for gold, 2.51 for copper, 2.50 for 70/30 
russ, 2.46 for nickel, 2.43 for silver, 2.36 for aluminum, and 2.31 
‘y monel alloy. After heavy prestraining in tension, n is very 

2.0 for all metals; the ratio of load to projected area 
then constant:during indentation and is found to be approxi- 
nately 2.9 times the corresponding tensile yield stress. For an- 

ded or moderately worked metals, empirical relations are 
roposed between certain characteristics of the hardness and 


R. Hill, England 


sion tests. 


2048. Hartbower, Carl E., and Pellini, William S., Mechani- 
Weld. Res. 


1 


cal and material variables affecting correlation, 
‘ppl. 15, 7, 348-360, July, 1950. 
Transition from duetile to brittle-type fracture was observed 
e'ween 0 and 40 F in tests of four large welded box girders pre- 
usly reported by U. 8S. Bureau of Standards. Paper presents 
lts of small specimen tests of girder material at Naval Re- 
varch Laboratory, attempting to predict transition temperature 
prototype girders. 
sandard and high-constraint nick-bend specimens of plate and 
vate with weld bead indicate transition by sharp break in load- 
Transition temperatures of 
ligh-constraint specimens were 30° higher than in beam tests, but 


lection curve at maximum load. 


vandard niek-bend using energy after maximum load as criterion, 
towed good correlation. Charpy impact tests show variation in 
vatter, slope, and relative position of transition ranges. Com- 
parison by onset of brittleness, 50°; of maximum energy, 50° of 
‘wear fracture and 15 ft-lb criteria disclosed best agreement with 
“inder tests from last-named criterion. Paper discusses further 

mpliecations involved in choice of criterion and definition of 
vansition temperature. Microstructure and notch orientation 
vluence slope and width of scatter band in which both ductile 
id brittle performance occur. 

\uthors conclude that a fortuitous correlation may be obtained 
“Ween certain definition of transition in simple test and par- 
‘ular case of larger structure, but no general correlation is 
‘asible. Reviewer agrees that more basic knowledge of behavior 

materials under conditions unfavorable to plastic deformation is 

| 


ential, Henry A. Lepper, Jr., USA 


2049. Scotchbrook, A. F., Eriv, L., Stout, R. D., and Johnston, 


8. G., Effect of welding on pressure-vessel steels, 7'vans. Amer. 
mech. Engrs. 72, 5, 5389-548, July 1950. 
we AMR 4, Rev. 720. 


\ 


Material Test Techniques 
(See also Revs. 1877, 1880, 1908, 2041, 2065, 2103) 


2050. Pollard, H. V. and Tapsell, J. H., Testing machine for 
combined tension and torsion, Engineering 171, 4433, 58-59, Jan. 
1951. 

A material-testing machine is described which allows investi- 
gations under combined static tension and static torsion at high 
temperatures. Capacity of this machine is 2400 lb in tension and 
1200 in-Ib in torsion. It can be used for tension, torsion, tension 
with fixed torsion, and torsion with fixed tension, or the ratio of 
tensile load to twisting moment. can be kept constant at any de- 
sired value from 0.2 to 10. Two pumps of the double-helical gear 
type provide the oil pressure, one to produce required pressure for 
tension, and the other for torsion. Behavior of machine has been 
checked and proved satisfactory by carrying out tests on spring 
steel specimens in tension and torsion and by comparing results 
with those of material of which moduli of elasticity and rigidity 
were known. R. K. Bernhard, USA 


2051. Zapffe, Carl A., and Worden, Clee O., A notch-bend 
test, Weld. Res. Suppl. 16, 1, 47s—54s, Jan. 1951. 

An “angle-at-fracture” bend test utilizing V-notched speei- 
mens is used by authors as a sensitive and discriminating indica- 
tion of bendability. 
discernible in bend tests on unnotched specimens. 


This test reveals differences in material not 
Notch benda- 
bility data are presented on most standard commercial grades of 
stainless effects of constitution, and 
stabilizing treatments, as revealed by these tests, are discussed. 
Rapidity of “475° embrittlement” is illustrated by tests. Authors 
do not discuss relationship between notch bendability and other 
mechanical properties, such as ductility, notch impact resistance, 
or fatigue notch sensitivity. B. J. Lazan, USA 


steels. composition, 


2052. Goodell, C. E., Improved sonic apparatus for determin- 
ing the dynamic modulus of concrete specimens, ./. 
Concer. Inst. 22, 1, 53-60, Sept. 1950. 

After a brief introduction to sonie testing and a description of 
commercial equipment, apparatus built for Michigan State High- 
way Department is discussed. 


Amer. 


Reliable results can be obtained 
by an unskilled worker with this compact equipment which has 
twice the frequeney band spread of the usual oscillator. A wir- 
ing diagram of the sonic apparatus is included. 


From author’s summary 


2053. Aida, Rydji, Measurement of coefficient of static fric- 
tion of metals, Sc’. Rep. Res. Inst. Téhoku Univ. Japan (A) 2, 2, 
380-395, Apr. 1950. 

A test piece is supported on an inclined plate. Values of u are 
determined from the angle of inclination at which the test piece 
begins to slide. Results are given for several different metals 
supported on cast iron, mild steel, and brass plates. Variables 
studied include surface finish, load, wet vs. dry surfaces, vacuum 
vs. atmospheric pressure, and temperature. 

Frederick J. Winsor, USA 


2054. Grace, Jack K., and Frey, George C., Laboratory 
testing of the rain erosion resistance of aircraft finishes, Amer. 
Soc. Test. Mat. Bull. no. 168, 56-66, Sept. 1950. 

Laboratory testing of aircraft finishes with whirling arm, pulsat- 
ing jet, and interrupted jet testers indicates that whirling-arm 
tester most nearly duplicates rain-erosion phenomena found under 
service conditions. Improved interrupted jet tester gives results 
comparable to those from whirling-arm tester. 
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Severity of rain erosion is found to be inversely proportional to 
some large power of relative velocity of water with respect to test 
surface. 

Conventional aircraft finishes and conventional low-pressure 
glass cloth-polyester resin laminates are found to have poor re- 
sistance to rain erosion, Special laminates with smoother, more 
homogeneous surfaces are found to have improved rain re- 
sistance. Thomas P. Clark, USA 


Mechanical Properties of Specific Materials 


(See also Revs. 1880, 1890, 1999, 2004, 2018, 2038, 2041, 2043, 2047 
2048, 2049, 2051, 2052, 2260) 


2055. Backofen, W. A., The torsion texture of copper, ./ 
Metals 188, 12, 1454-1459, Dee. 1950. 

Pole figures are presented which describe the texture of OFHC 
copper and electrolytic, tough-pitch copper subjected to various 
amounts of torsional strain. Development of the torsion texture 
does not appear to be influenced by the principal normal strain 
history since all pole figures are symmetrical about directions 
parallel and perpendicular to longitudinal axis of the torsion 
specimen. An explanation of the mode of plastic flow in pure 
torsion is suggested. From author's summary 


2056. Tyndall, E. P. T., Creep-time law for zinc crystals, ./. 
appl. Phys. 21, 9, p. 989, Sept. 1950. 


2057. Dolan, T. J., Richart, F. E., Jr., and Work, C. E., The 
influence of fluctuations in stress amplitude on the fatigue of 
metals, Amer. Soc. Test. Mat. Bull. 49, 646-682, 1949. 

Paper describes results obtained from an investigation dealing 
with fatigue life of metals subjected to repeated stresses that 
fluctuate between two different predetermined amplitudes desig- 
nated as minor and major stress amplitudes. Small high-speed 
(10,000 rpm) rotating cantilever machines were used. Both 
notched and unnotched specimens were tested, the diameter of 
test section of unnotched specimens being between 0.11 in. and 
0.15 in. A 45° noteh with a 0.01-in. radius at the root was 
machined on notched specimens. Metals tested were steels SAK 
4340, SAE 1045, SAK 2340, and an aluminum alloy 75S-T. If a 
metal is stressed below its normal fatigue limit, term ‘‘under- 
stress” is used and, conversely, if stressed over its fatigue limit, 
term “overstress’”’ applies. Stress histories can be arranged 
where minor stress is understressing and major stress is over- 
stressing or both amplitudes overstressing or understressing as de- 
sired, Three stress histories were used: (1) Where amplitude of 
stress oscillated gradually between minor and major stress ampli- 
tudes. (2) Where stress amplitude changed abruptly from one 
stress amplitude to the next with intervals of 5000 cycles at 
each stress amplitude. (3) Same as (2) except the interval at 
major stress amplitude was only 1000 evcles while at minor stress 
interval was 9000 cycles. 

In a piece of work covering such a wide field and containing so 
many independent variables, it is difficult to draw any definite 
conclusions. For major stresses only just above the original 
fatigue limit a marked increase in total fatigue life resulted for 
unnotched specimens. For conditions where both major and 
minor stress amplitudes represented overstressing (except: when 
the two amplitudes were almost equal), fatigue always occurred 
before the cumulative number of cycles at either major or minor 
stress amplitudes reached the ordinary SN curve. 

Paper is interesting and valuable for test results it reports but 
adds nothing to the fundamental knowledge of fatigue failure. 

J. A. Pope, England 
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2058. Brenner, P., Effect of overheating on fatigue Strength of 
aluminum-copper-magnesium alloys (in German), Vo)! 4, 
23/24, 502-504, Dec. 1950. 

Tests were made on two alloys designated 17/65 and {7 1] 
Micrographs indicate melting along the grain boundaries at 33) 
and 540 C, respectively. Test specimens were heated for gy 
min, quenched in tap water, and aged at room temperature 
Tensile strength of alloy 17/65 is unchanged after heating 4 
540 C, but it is lowered considerably by heating to 550 C. — Ajjoy 
17/11 shows maximum tensile strength after heating at 500 C and 
sharply decreasing strengths after heating at higher tempor, 
tures. Fatigue tests made with duplex Schenk machines ahi 
the same variations in fatigue strength at 50 million eyeles «. 
were found in the statie tests. Both polished and notch 
fatigue specimens were tested. Polished specimens, after }y 
ing to maximum temperatures used, had fatigue strengths 
proximately equal to those of notched specimens which had ; 
been overheated, Marshall Holt, USA 


2059. Calnan, E. A., and Burns, B. D., Some X-ray observa- 
tions on the nature of creep deformation in polycrystalline 
aluminum, J. /nst. Metals 77, part 5, 445-455, 1950. 

99.4% aluminum was strained different amounts from 0.3°% t» 
13% at 250 C, using 0.65 tons/in®. After each strain, Lane pie- 
tures were taken at center, edge, and midway positions of each o 
two pairs of adjacent grains. With strain, the spots split up and 
shift in a manner that is different for different grains and for dif- 
ferent places in the same grain. The bulk rotations amounted t 
| or 2 degrees, while the spread of orientation increased trom 
to 10%. At the smaller strains there was splitting of the spors 
into a series of more or less discreet spots that could sometimes 
he described in terms of particular crystallographic rotations for a 
particular place, but was not the same for different grains or di’- 
ferent places in the same grain. At the larger strains the coars 
substructures of the earlier stages had disintegrated into 
widespread distribution of numerous fine spots of variabl 
definition. J. D. Lubahn, USA 


2060. Meredith, R., The effect of the rate of extension on the 
strength and extension of cotton yarns, J. 7'ert. /nst. 41, 6, 1" 
224, June 1950. 


2061. L’Hermite, R., Chefdeville, J., and Grieu, J. J., New 
contribution to the study of cement shrinkage (in frenc!. 
Ann. Inst. tech, Bat. Trav, publics (A), 106, Liants Hydrauliques 
no. 5, 28 pp., Dee. 1949. 

In an earlier paper one of the authors outlined a theory o! 
ment shrinkage based on thermodynamics and connected with thr 
fact of evaporation. Present paper was written to give values | 
the numerical constants suggested in the formulas. Authors 
demonstrate that free water in cement evaporates in accordance 
with Fourier’s law and can be represented in 2 rather simple tiat- 
ner. Their tests show a deformation reversible by immersic! 
water and drying in air, and a permanent deformation attributed 
to creep. Among the tests reported, many deal with deformatio! 


} 1s. 2 
Wystiied 


of specimens kept in the following liquids: salt water, 
water, alcohol, and gasoline. Formulas given for evaporat!”! 
shrinkage, however, seem to apply to case of water only 

A. J. Durelli, USA 


2062. Washa, George W., and Fluck, Paul G., Effect of sus- 
tained loading on compressive strength and modulus of elasticity 
of concrete, ./. Amer. Concr. Inst. 21, 9, 693-700, May 1900 


Paper presents results which show the plastic-flow che! 
istics of hand-rodded and vibrated concrete over a 10 
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hree different cements and three different water-ce- 

ys were included in the test program. Conclusions: 

( ete made with normal or high early strength Portland 

owed continued plastic flow for about 2 vears of loading 

ed with 5 years in concrete made with high-silica cement. 

viven age the hand-rodded cylinders experienced more 

wy than the vibrated cylinders made with same water- 

tio. (3) Compressive strength of cylinders determined 

i). years of sustained loading was about 5% lower for 

onerete, and about 5% higher for hand-rodded con- 

that of companion unloaded evlinders. (4) Modulus of 

values after 10! o-vears loading were higher in all cases 

vo. tor the hand-rodded and 20% for the vibrated cylinders) 
we for the companion unloaded evlinders. 


J. J. Polivka, USA 


2063. Kollmann, F., Investigation of reasons for degrading of 
green oak during seasoning; also, investigation of strength 
properties of wood in a high-frequency field (in German), Sven. 

st. Medd. 21, 32 pp., L950. 
wed of drying, dimensional changes, amount of splitting dur- 
ng of green oak at varying seasoning temperatures are 


ig 
estigated experimentally. They are correlated to tensile 


eth perpendicular to grain and shear strength parallel to 
the oak at the respective temperatures, having a range 
-100 to —68 C during test performance. 
ly order to cause &a Minimum change in moisture content during 
g of the wood to the test temperature, the specimens are 
perature-conditioned in a high-frequency field. Various types 
shear specimens are given consideration. Stress distribution in 
1 prototype specimens is investigated by means of photo- 
-tudies. Amount of splitting dvring seasoning is recorded 
ns of a micrometer microscope. 
Ik. G. Stern, USA 


2004. Bihet, O. L., Belgian achievements in high-temperature 
steels in French), Rev. Univ. Min. 6, 221-230, Aug. 1950. 
\uthor surveys the testing of steels at high temperatures under 
sie loads. Using a battery of single machines or double and 
tiple testing machines, the rate of flow and the stress-rupture 
ip to 10,000 hr have been determined; from these curves the 
stress for 1°, extension after 100,000 hr, or for a time 
100,000 hr was extrapolated. 
is the research program of 1947-1949 and the test results 


ture of Paper especially 
ree steels for tubes, superheaters, and bolts. To explain the 

of a tube steel with 0.15°;, C, 2.25% Cr and 1°) Mo 
onstant tensile load at temperatures of 1000, 1100, and 

“00 b. the mierostrueture was determined by metallographic 
ctron microscope and the complex Fe-compositions were 


ligated by x-ray tests. M. Hempel, Germany 


‘42065. Clark, Frances Hurd, Metals at high temperatures, 
; York, Reinhold Publishing Corp., 1950, 372 pp. $7. 


Hook deals primarily with the physical and metallurgical prop- 
to! metals and alloys at elevated temperatures. Current 
‘is of these properties are concisely reported, making book a 


reference. Metals and alloys covered include: Plain 
bon steel, low alloy steel, chrome iron, moderately and highly 
austenitic steel, cobalt) and nickel-base alloys, other 
“uperallovs (ineluding those not commercially available), lead 
‘>. aluminum alloys, and magnesium alloys. In discussing 
“h type of alloy, short-time tensile properties, stress-rupture 
i creep strength are given. Also included for most alloys 


val expansion and conductivity, hot fatigue, hot impact, 


ana} 


ardness data. 


effects of variations of composition, heat 
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treatment, manufacture practices, and prior treatment 
ported. 


are re- 


As an introduction, author reviews an analysis of stress and 
strain in plastic deformation and several theories of plastic flow. 
The tensor notation in the analysis of stress and strain may assist 
those familiar with this branch of mathematics but will probably 
puzzle the average metallurgist or mechanical engineer for whom 
the major portion of the book is written. 

Since author emphasizes creep and creep-rupture properties at 
high temperature, the latest equipment and methods for these 
types of tests are discussed in detail. Other high-temperature 
tests are also reviewed. Manufacturing processes for high- 
temperature alloys are given so that reader will have a bette: 
appreciation of the relation of these processes to the high-tem- 
perature properties of the final product. 

Because of the importance of the resistance of metals to surface 
attack in the environment encountered in service, book concludes 


with a chapter on sealing of metals. M. J. Manjoine, USA 


2066. Palm, J. H., The relation between indentation hardness 
and strain of metals, ./. Metals (Met. trans. 185), 1, 11, p. 904, 
Nov. 1949. 

Author has previously suggested that stress and strain in the 
plastic range for simple compression or simple tension loading may 
— (S, — S,")e-/, 
is logarithmic strain, S is true stress, S,’ is yield stress (‘‘threshold 


be related by the expression: S = S, where 7 


In arriving at this 
relationship, it has been assumed that there is a limit to the 


stress’’), and S, is asymptotic or final stress. 


amount of work-hardening that a metal can undergo, so that a 
limiting stress is approached at large strains. 

In this communication, Palm is suggesting an exactly analogous 
Although 
no actual experimental data are presented, author states that 


relationship between indentation hardness and strain. 


such a relationship agrees very well with Vickers hardness-vs.- 
strain data for aluminum, copper, and several copper alloys 


W. T. Lankford, Jr., USA 


2067. Hill, R., A theoretical investigation of the effect of 
specimen size in the measurement of hardness, /’/)/. Wag.41,319, 
745-753, Aug. 1950. 

Author determines minimum size ot hardness specimens for 
indentation by a smooth wedge into a rigid ideally plastic solid. 
The Heneky-Geiringer theory is used to obtain a unique slip field 
and solution tor the critical thickness of the specimen. 

The theoretical slip field for the critical width cannot be 
uniquely determined at present without some assumptions in re- 
gard to the displacement of the material at the side of the speci- 
mens. 
valuable, especially for the critical width. 

Gi. G. Meverhot, England 


An experimental check of the results obtained would be 


2068. Lyons, W. James, Some theoretical considerations of 
dynamic-property data on textile specimens, /. app/. Phis. 21, 
6, 520-522, June 1950. 

Increased speeds and load-carrying capacities of rubber-tired 
vehicles have given impetus to the study of the dynamic charac- 
teristics of textile cords employed as reinforcements in- tires. 
This application involves knowledge of the dynamic modulus of 
elasticity and the internal friction coefficient for frequencies up 
to 300 and 400 eps. 
empirical study of such cords in a stretch-vibrometer capable ot 


Author's prior extensive work involved an 


operating in this frequency range. 

Tobolsky and Eyring [.J. chem. Phys. 11, 125, 1943 | independ- 
ently developed theoretical relationships tor the modulus and 
internal friction coefficient from considerations of the molecular 











294 


structure by application of a relaxation mechanism of the Kuhn 
type. Author has found, for various materials, that the partial 
moduli governing elastic deformation of the primary and second- 
ary bonds, and thus the dynamic modulus, are independent of 
frequency in this range. 

Iixtensive data on the frequency dependence of the internal 
friction of a nylon monofil have been found to conform to the 
Tobolsky and Eyring theoretical relationship derived from con- 
siderations of slippage of the secondary bonds, motion of the seg- 
ments of the linear molecule relative to other parts of the chain, 
angular frequency of vibration, and the relaxation time for 
secondary bond processes. If the internal coefficient of friction 
is plotted graphically against the reciprocal of the resonant 
angular frequency, then the theoretical relationship and a hyper- 
bolie equation will be found to be equally good fits for the data in 
the experimental range involved. Use of the same graphical 
method for a cotton tire cord provides a similar hyperbolic rela- 
tionship. 

Interpretation of the theoretical relationships by Tobolsky 
and Eyring differs from that of the author. The former were 
concerned with rubberlike polymers where strain amplitudes were 
high and the dynamic elasticity might be attributed almost 
entirely to secondary bonds. Conversely, for linear fiber-forming 
polymers such as nylon and cellulose, it might be expected that 
the dynamic modulus would be a primary bond effect at low 
strain amplitudes. Author has previously shown for cotton, 
nvlon, and rayon cords that there is a shift from primary bond 
effect to secondary bond effect at higher strain amplitudes with a 
resultant decrease in the over-all dynamic modulus. Both inter- 
pretations are compatible with the theory. 

teviewer believes that this analysis indicates the fundamental 
soundness of the stretch-vibrometer method in evaluating the 
dynamic modulus and internal friction coefficient. 


R. B. Finch, USA 


2069. Mallett, M. W., and Rieppel, P. J., Underbead cracking 
of welds cathodically charged with hydrogen, Weld. Res. Suppl. 
15, 7, 343-347, July 1950. 

Heat-treated manganese-molybdenum steel (C 0.25-28, Mn 
1.50, Mo 0.50-60) specimens 6 in. X 3 in. X 1 in. had weld beads 
1 in. long deposited with low hydrogen ferritic electrode on broad 
face starting from end, and were then made cathode in 10% 
sulfuric acid for 6 hr at 110 F and 0.3 amp/sq in.; then washed, 
sectioned, and inspected for underbead and toe cracks. All 
specimens showed underbead and toe cracks when made cathode 
immediately after welding, but effect diminished when specimens 
were stored first for various times or cooled in liquid air 1 hr, 
Heating for 1 hr at 
Only toe 


amelioration being slight for toe cracking. 
1000 F before cathodic treatment prevented cracking. 
cracking found when 18-8 electrodes used, and only in '/; speci- 
mens. No cracks in specimens of 18-8 or ship plate (C 0.18, Mn 
1.18, Si0.28). Conclusion: Hydrogen dissolved in austenite pre- 
cipitates during transformation to martensite, embrittling latter, 
which cracks on subsequent volume change as transformation 
Benjamin Miller, USA 


proceeds. 


2070. Palm, J. H., Valuation of cold brittleness of thin sheet 
steel by alternating bend tests (in Dutch), Metalen 7, 141-148, 
Mar. 1949. 

Author stresses the desirability of having a brittleness test for 
thin sheet-steel, as cold brittleness occurs occasionally in practice 
(principally with constructions made of basic Bessemer sheets, 
thicker than 1.5 mm, that have been subjected to a long-time 
heat treatment at 700-750C). Author applied the alternating 
bend test to two sheets of brittle-fractured constructions. Test 
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strips were bent over an angle of 90° and then bent back over jsp 
After this the strips were artificially aged and then bending y,,. 
resumed. Brittle fractures were obtained during the first up : 
bending after aging, whereas “‘good” (e.g., normalized) o». 
could stand several bendings after aging and then fractured i 
shear. As application of the notched impact test (after aging 
proved less successful in producing brittle fractures, author , 
cludes that the alternating bend test is to be preferred for 4), 
testing of sheet-steel with regard to cold brittleness, 
J. H. van der Veen, Hollay, 


2071. Palm, J. H., Dissolved carbon and nitrogen causes 9 
discontinuous yielding and strain aging of mild ferritic stee: 
Ingenieur, no. 27, 3 pp., 1948. 

Author uses J. L. Snoek’s, ete., experimental observations ; 
eareful decarburizing and denitriding with moist hydroge; 
high temperature removed unstable yielding and strain ag». 
Both phenomena return on addition of slightest traces © and \ 
Snoek’s theory on elastic aftereffect is used to show that diffu. 
C and N atoms account for yield and aging effects. 

KX. H. Swainger, Engla) 


2072. Bartenev, G. M., Investigation of glass hardening 
Russian), Zh. tekh. Fiz. 19, 12, 1423-1433, Dee. 1949. 

Calculation of internal stresses, glass constants, and stress «is 
tribution in a hardened plate are given, and measurement met} 
described. Comparison of theory with experiment is made 


! 


2073. Knapp, W. J., Shah, C. C., and Planje, T. J., Wetting 
properties of some enamel glasses and relation to impact resist- 
ance, J. Amer. ceram. Soc., ceram. Abst., 33, 8, 258-262, Aug. 195 

Wetting properties of some enamel glasses on commerci: 
pure enameling iron were determined and compared wit! 
related impact-resistance test results. Rate of change of wetting 
characteristics with temperature seemed to influence impa 


resistance of enameled metal. From authors’ summary 


2074. Schwertz, F. A., Fluid-flow study of porous glass, / 
Amer. ceram. Soc. 32, 12, 390-393, Dee. 1949. 

Rate of penetration of air, water, and acetone through por 
Vycor-brand glass is used to calculate specific surface area, av 
age pore diameter, and pore-population density of this mater 
Results are in approximate agreement with those obtained usin 
Brunauer-Emmett-Teller adsorption technique. 

From author's sum) 


Mechanics of Forming and Cutting 


2075. Chang, T. M., and Swift, H. W., Shearing of meta: 
bars, J. Inst. Metals 78, part 2, 119-146, 1950. 

Test bar (12 in. X 1.5 in. X 0.5 in.) is placed between pu! 
with two cutting edges 5 in. apart, and die, with cutting edges «> 
justable for clearances up to 30% of bar thickness. Bars 40" 
either sheared through to get complete curve of load vs. )u! 
penetration or sheared to intermediate stages to determi 
strain pattern and progress of fracture; 19 patterns, Gro! 


scale from measurements on scribed grid, are shown. Two 'r- 
In lead and tin, sliding occur 


ture mechanisms are observed. 
with maintenance of adhesion; zero clearance gives best su 
In mild steel, cracks are propagated from opposite cutting © 
with 10 to 20% clearance, cracks meet and resulting sur! 
clean, otherwise tongues are formed, irregular surface res\''s; @ 
fracture work is increased (5% clearance, however, £)''> ** 


rraces 
ies 
lf 


* 


10 


20 





or 180) ropy surface). Aluminum, copper, and brass (70% Cu) show 
Ng was vmediate behavior; optimum clearances suggested are 0-5%, 


W) 10%, 0 5% respectively. Also studied are effects of dull edges, 
/-arance, and prestraining. Correlation with tensile tests 


) Str, tive 


Ire] cought but not found, Authors discuss own results thoroughly 
iging relate them to general field of flow and fracture. One 
Or ¢o int question has thus, in reviewer's opinion, been evaded, 
for th \ythors unply primary interest not in bars but in sheet metal: 
hy they accept geometric similarity principle, or (since grain size 
anid yok edge radius do not scale) may size effect be appreciable? 
William Fuller Brown, Jr., USA 
USES 
> steel, 2076. Golubev, T. M., Distribution of deformations inside of a 
-lled strip (in Russian), /zv. Akad. Nauk SSSR no. 4, 582-590, 
ls} yw PO50 
iF strains are measured in composite lead blocks (ten layers) 
aginiy od between rough, smooth, and polished rolls. The effeets of 
and \ son, reduction in strip thickness, and speed of rolling on the 
fusing ; ~ 4 various depths are shown graphically. 





R. Hill, England 


| 2077. Gaskell, R. E., The calendering of plastic materials, ./. 
ing pl. Mech. 17, 3, 334-336, Sept. 1950. 
Jendering of plasties is a process comparable to the rolling of 
but, Whereas shear stress beyond the yield point can be 
viected as secondary in a mathematical description of the rolling 
veel or other metals with a definite vield point, this is not 
issible for plastics which may behave like a liquid of high and 
ble viscosity after yielding takes place. 


‘etting \wthor first develops calendering analysis for incompressible 
resist- constant viscosity passing between two rolls of equal 
[S45 dueter, then extends analysis to a material for which the shear 
r » nonlinear odd function of the shear stress alone; an in- 
esting example follows, showing how a so-called Bingham ma- 
etting i} passes through the rolls as a solid core surrounded by 
mpa ~/tened or “liquid” layers of variable thickness adjacent to the 
al sutace. A final chapter indicates how the solution can be 
led to the problem of calendering with unequal roll diame- 

ss | perspheral speeds, and roll temperatures, 

A. R.C. Markl, USA 

ive 2078. Hill, Rodney, Relations between roll-force, torque, and 


teri the applied tensions in strip-rolling, /nstn. mech. Engrs., appl. 
WEP. no. 58), 163, 135-140, 1950. 

it is assumed that the force between the roll and the strip de- 
~the are of contact so that it remains circular. The normal 
‘tangential foree at a generic point on the surface of the are of 
' can then be easily expressed in terms of the normal pres- 

‘ that point, the coefficient of friction, and radius of the de- 
ed roll. By integrating the moment due to these forces, an 
From the 
ns of equilibrium, expressions for the difference 7 in front 


ression for the resultant torque G is obtained. 


rear tensile foree on the strip and resultant force P on the roll 

tained 

+ wert Hy assuming a distribution of pressure over the are of contact, 

i that G/PR varies linearly with 7'/P where R is the 

‘al radius of the roll. The precise variation of pressure does 
itbly affeet the results. 

nee of tension on both the applied torque and the normal 


u tis showy 


loree is calculated by inserting into their respective relation- 


“ps the assumption that the pressure at each point along the are 
mituet decreases by an amount equal to the front or back ten- 
ess depending on position of the point with respect to the 
eo “ral point. The torque is then shown to increase by applica- 


ck tension and decrease by front tension. Tension al- 
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However, it is decreased 
more by back tension than by the same stress applied as front 
tension. 


ways decreases the resultant roll force. 


Experimental verification is also presented. 
Bernard W. Shaffer, USA 


2079. Bland, D. R., A theoretical investigation of roll flatten- 
ing, Instn. mech. Engrs., appl. Mech. (W.E.P. no. 58), 163, 141 
144, 1950. 

A rather extensive and intricate analysis of roll forees and roll 
deformation in roll flattening is summarized very briefly. ( Defor- 
mation of the are of contact from the round is here considered. ) 
Only the three main steps in the analysis are discussed: (1 
Assumptions and elasticity equations for determining — roll 
deformation; (2) equations of plastic flow and pressure distribu- 
tion on the roll; and (3) a method by successive approximations 
for obtaining consistent pressure distribution and roll distortions. 
An example is worked out. 

Author states that results are disappointing because the possible 
error is approximately 20°, and accuracy is probably no better 
than a simpler method developed by Hitchcoek. 

William Sehroeder, USA 


Hydraulics; Cavitation; Transport 
(See also Revs. 1945, 2031, 2101, 2215, 2242) 


2080. Spena, Andrea Russo, On the tracing of flow profiles in 
cylindrical beds (in Italian), Energia elett. 27, 7, 411-423, July 
1950. 

Following a summary of the analytical solutions hitherto pro- 
posed for problems concerned with steady flow in cylindrical beds 
of specified shape, the Bahkmeteff-lvangelisti problem is ex- 
tended to cases in which the resistance law is not quadratic. [t” 
becomes evident that in application of the formula obtained in 
this manner to beds of generic shape by means of interpolation 
procedures, it is necessary to choose opportunely the amplitude 
of the intervals of interpolation. A procedure is indicated for 
augmenting the effective value of the integral of the equation’ ot 
motion. For beds of rectangular and trapezoidal cross section, 
elaborate tables are prepared whose use facilitates application of 
proposed formula. Numerical examples show use of formulas 
and tables. 

Resulting tormulas are given for drawing the velocity profiles in 
beds of particular shapes whose bottom is horizontal or sloping. 
The Bahkmetetf tables are extended in a manner to include par- 


ticular cases. M. J. Goghlia, USA 


2081. Escoffier, Francis F., A graphical method for investigat- 
ing the stability of flow in open channels or in closed conduits 
flowing partly full, Jrans. Amer. geophys. Un, 31, 4, 583 586, Aug. 
1950. 

Introducing a certain stage variable depending on the wave 
celerity in the known dynamic equation and equation of con- 
tinuity, author deduces graphically two types of instability for 
flow kind is 


identical with instability mentioned by Boussinesq and others, 


with free surface. So-called instability. of first 
and reviewer has ascertained that author's eriterion is equal to 
that of Vedernikov 
Froude number is greater than 1.5(1 


(instability for descending waves, when 
+ 2y/w), y being depth, w 
width of free surface). So-called instability of second kind can 
occur for ascending perturbations only, and only when norma! 
mean velocity in channel is decreasing with increasing depth, as is 
Author calls for 


Reviewer would like 


found for closed conduits flowing almost tull. 
observations of instability of second kind. 
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to stress significance of Froude number to problem in question, 
since it is not mentioned explicitly in paper. 
H. Thygesen Kristensen, Denmark 


2082. Tison, L. J., Broadcrested weir (in French), Houille 
blanche 5, 4, 426-4389, July-Aug. 1950. 

The flow over a broad-crested weir is analyzed, taking into 
account the boundary resistance and the streamline curvatures. 
It is shown that real surface profiles lie always under the theoreti- 
eal ones for gradually varied flow; value of the discharge is 
smaller than that furnished by the Bélanger formula. Some ex- 
13-36 


Undulations which 


perimental results (but on a weir with unusual length: 
times the head) confirm the computations. 
take place on the sill are analyzed and the wave length is evaluated 
by a simple method. Duilio Citrini, Italy 

2083. Rosano, Henri L., and Guastalla, Jean, Displacement of 
the water meniscus and of wetting solutions in wettable or 
nonwettable capillaries (in French), ©. R. Acad. Set. Paris 230, 7, 
628 630, Feb. 1950. 


2084. Rheingans, W. J., Accelerated-cavitation research, 
Trans. Amer. Soe. mech. Engrs. 72, 5, 705-724, July 1950. 

Most valuable part of paper consists of a tabulation of the rela- 
tive cavitation resistance of a wide variety of materials including 
several only recently developed. Effects of alkalies, acids, and oils 
as test liquids are studied in addition to cavitation in water. A 
simple apparatus for laboratory determination of cavitation re- 
sistance of materials is described, in which cavitation is induced 
by vibrating the specimen in contact with the test liquid by 
means of a magneto-strictive oscillator. Sample size and volume 
of test liquid required are sufficiently small to permit economical 


Harold Wayland, USA 


variation of both factors. 


2085. Weirich, H., Graphical determination of level motion 
in the Johnson differential surge tank (in German), /ng.-Arch. 
IS, 1, 5-22, 1950. 


2086. Einstein, H. A., and Banks, R. B., Fluid resistance of 
composite roughness, 7'rans. Amer. geophys. Un. 31, 4, 603-610, 
Aug. 1950. 

Being interested in the effect of vegetation and sand bars on the 
resistance which rivers offer to flow, authors experimented with a 
rectangular flume 17 ft long and 12 in. wide. Runs were made 
a) with floor of smooth blocks, (b) same with varving numbers of 
In. pegs (to simulate vegetation ), (¢) blocks offset but without 
, and (d) blocks with both offsets and 
From the slope of the energy gradient, the average shear- 
With floor smooth, the 
ratio of shearing stress to mean velocity squared was found to be 


pegs (To simulate sand bars 
pegs. 
ing stress on the floor was computed, 


0.00505 + 0.00175 N, where NV is the number of pegs per sq ft. 
With offsets in the floor, the ratio was 0.0122 + 0.00175 VN. Thus 
within the range of the variables tested (maximum value of NV 
was 10), it Was found that the total resistance exerted by com- 
bined types of roughness is equal to the sum of the resistances 


talph W. Powell, USA 


exerted by each type individually. 


2087. Léviant, M. I., Study of certain radial flows with a free 
surface (in French), Rev. Gén. Hyd. 16, 56, 74-82, Mar.-Apr. 
1950. 


Author considers a vertical jet falling on a horizontal plane and 
studies the flow on this horizontal plane. Flow will obviously 
have a vertical axis of symmetry identical with the axis of the jet. 


Author introduces the notion of energy and of momentum, of re- 
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duced energy and reduced momentum, and of crit; deni 20 
Solutions obtained are similar to flow in an open channel. Po» a rot 
tion of a hydraulic jump (which is now in plan view a circle poy . 
the axis of the vertical jet) and passage from shooting fy. 
streaming flow can be observed. Charles Jaeger, Hngly 1) 
stil 


2088. Boelhouwer, J. W. M., Nederbragt, G. W., and \;-. Lucl 
berg, G., Viscosity data of organic liquids, Appl. svi. Rs S.. | Pa 
2, 4, 249-268, 1950. 

Viscosities have been measured of 37 organic. liquids 
molecular weights ranging from 120 to S07, and tly 
temperature curves obtained are compared with thos: 
fins. Influence of ring structures and polar groups on 
discussed. From authors 

2089. Bourguignon, P., Two precision manometers 
piezometric discharge control and the measurement of rapi 


pressure variations (in French), Houille blanche 5. Vk. 680 4 
Nov. 1950. 2 
The first manometer is destined to measure small pressu 


I 


ferences. Particular attention has been paid to the «a: 


of pressure fluctuations. The second instrument is a co 
air manograph also destined to measure rapidly fluctuati: 
sures. Both manometers combine simplicity with accu 


André L. 


Jorisse! 


incompressible Flow: Laminar; Viscous 
(See also Revs. 2081, 2158, 2199, 2276) 


2090. Kerr, S. Logan, Kessler, L. H., and Gamet, M.B., New aryl 
method for bulk-modulus determinations, Jans. 1» \ 
mech. Engrs. 72, 8, 1143-1154, Nov. 1950. 

Paper relates to a method of determining the bul 
values of fluids other than water. From authors’ sur 

2091. Betz, A., How is a vortex in a fluid of low viscosit 
generated? Gin German - Vaturiwisse nschafte n 37, 9, 195-1 
1950. 

In a qualitative discussion centering on Klein's cott l 
experiment, author describes the role played by the cur 
vortex sheets in the distribution of vorticity in a fluid o! 
R. C. Prim, TY, Us: 20 


Hun 


cosity. 
2092. Schmitt, P., Slotted wings, biplanes, ground interaction huse 
calculations and applications (in French), Off. nal. F Vou 
aéro. Rep. tech. 44, 109 pp., 1950. 
Aim of this lengthy study is to compute local propertic- 
around given configurations of two airfoils with ens 
accuracy (defined as comparable to that of wind-tunne! res 
This criterion allows a number of approximations; in par’ 
the underlying idea of using a series of simple Jouko. 
formations to map the airfoils into two new-circul:: 
comes feasible. In the numerical treatment of a slott: u 
biplane, and ground effect on a monoplane, two Jouko 
the 
satisfactory agreement with experimentally obtained 


formations are considered sufficient; comput nt! 


distributions. For wings with flaps, the irregular s! 
forward profile near its trailing edge requires thy 
more accurate method based on Girerd-Serventy |-1 
190, 133-140, 1938], akin to the Theodorsen method 
Comm. Aero. Rep. 411]. 

The paper suffers from author’s unfamiliarity wit! 
treatment of the biplane problem by Garrick [.Va/ 
Aero. Rep. 542, 1936). M. V. Morkov USA 
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Fogarty, L. E., and Sears, W. R., Potential flow around 
a rotating, advancing cylindrical blade, J. aero. Sci. 17, 9, 599, 
1050 ‘Readers’ Forum). 


2093. 


2904. Greidanus, J. H., and van Heemert, A., Theory of the 

scillating aerofoil in two-dimensional incompressible flow, Nat. 

i Wee I bil Amsterdam Rap. ¥ 41, 64 pp., 1951. 

. Paper can be strongly recommended for the uninitiated aero- 
' t who desires a full review of the various approaches to 

Mathe- 


iment, while necessarily somewhat complex, is fol- 


| flow solution for the oscillating airfoil. 


Authors’ objective to assemble under one cover the 
cory of the oscillating airfoil in incompressible flow has 
irably achieved. Although there is little in the wav of 
the presentation, the basie problem has been skillfully 
| and various methods of solution outlined in fair de- 


a James B. Duke, USA 


5. Scholz, N., A simple method of singularities for genera- 
cascades (in German), Z. angew. Math. Mech. 30, 8/9, 
Aug. ‘Sept. 1950. 
obtains approximate velocities along upper and lower 
certain class of zero-thiekness airfoils in staggered 
replacing airfoils with chord lines along which vor- 
. distributed elliptically, and calculating streamlines; 
iscontinuity across each airfoil assumed that given by 
listribution if placed along airfoil rather than chord. 
us Carl EE. Pearson, USA 
2096. Gherardelli, Luigi, On the equation of a gradually 
New arving or linear motion (in Italian), 7st. Lombardo Sci. Lett. 
. (1. Sci. Mat. Nat. (3) 11, 76-84, 1949. 
| for two-dimensional flow of water in open channels is 
on basis of usual assumption that depth of water is 
ugh to permit neglect of terms in the Euler equations 
ng the vertical component of velocity. Authorisinterested 
ping & more accurate treatment of the resistance co- 
than is customary, but he comes to conclusion that re- 
g corrections are in general not large enough to have prae- 
gnificance. 


1 of Mathematical Reviews J. J. Stoker, USA 


2097. Albertson, M. L., Dai, Y. B., Jensen, R. A., and Rouse, 
Hunter, Diffusion of submerged jets, with discussion by Hold- 
‘tion husen, James S.; Citrini, Duilio; Corrsin, Stanley; Baines, W. 
Douglas; Streiff, Abraham; Henry, Harold R.; and the authors, 

lmer. Soe. ctv. Engrs. 115, 6389-697, 1950. 
mainly an experimental investigation of the mean 
distribution in the turbulent mixing zone of both two- 
ult ree-dimensional jet of air (incompressible fluid) from slots 
s mixing with the surrounding air at rest. To facilitate 
lit of experimental data, some semi-empirical analyses 
g based on assumptions of (1) hydrostatic pressure dis- 
> 


dynamie similarity of diffusion process, and (3) nor- 
‘probability variation of velocity. Expressions so obtained 
the experimental data fairly well, provided that arbi- 


istants in the expressions are properly chosen [AMR 2, 


ussions, Holdhusen shows that assumption (3) is not 
to derive the expressions with undetermined constants 
~ out that assumption (2) is not true for the zone of flow 
nent. Crtrin? compares present results with Tollmien’s 
nd his own experimental data. Corrsin gives a concise 


' the spread of the jet and the variation of longitudinal 


Batnes 


the jet axis, which are not given in the paper. 
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presents some of the effeets of Revnolds number and turbulence 
Sire if} 
presents some results of submerged et of water, which differs 


on these problems, which are neglected in the paper, 
Reviewer believes that they 
Henry 


shows how to use present an ilyvsis to study flow from a submerged 


wholly from those of present paper. 


did not study the same phrase ot problem ot flow ot jet 


sluice gate. 

Authors’ aim, ‘‘to present to hydraulic engineer, in a simplified 
vet svstematic manner, the essential mean flow characteristics ot 
jet diffusion,” is well achieved. S. I. Pai, USA 

2098. Everett, J. P., Gooch, F. W., Jr., and Calhoun, John C., 
Jr., Liquid-liquid displacement in porous media as affected by the 
liquid-liquid viscosity ratio and liquid-liquid miscibility, J. /’-/ 
Technol. 2, 8, 215-224, Aug. 1950 

Ixperiments are reported on the 
other fluids. The 


displacement of fluids in 


porous media by displacement Was “ecom- 
plished by causing the displacing fluid to flow through the media 
In some cases the displacing fluid was miscible with the fluid to be 
displaced; in others, it was not. Miscibility of the two fluids ap 


peared to have only a small effect on the results, the principal con 
trolling factor being ratio of the viscosity of the two fluid It is 
suggested that laboratory tests on miscible fluids such as different 
solutions of sugar in water may be used to predict the character of 


Pickett, USA 


the displacement of oil by water. G 

2099. Sadowsky, M. A., and Sternberg, E., Elliptic integral 
representation of axially symmetric flows, Quarl. appl. Math. 8, 
2, 113-126, July 1950. 

To represent fields of compressible flow due to an axially svi 


metrical distribution of sources, authors derive solutions involving 


elliptie integrals of the first and second kinds. These are tor 


Hunetons, whic ine 


fis Ids of flow due to 


place existing solutions involving Besse! 


more troublesome to compute \~ eX imples, 


} 


ealeulated 


Holt, England 


a source disk, a vortex ring, snd a vortex disk sre 


VInurice 


2100. Kays, W. M., Loss coefficients for abrupt changes in 
flow cross sections with low Reynolds number flow in single and 
multiple tube systems, J’rans. Amer. Soc. mech 
1067-1074, Nov. 1950. 

Contraction and expansion loss coefficients are 


Engrs. 72, 8, 
presented is 
functions of geometries] area ratio with Reynolds number «as 
parameter, for configurations with direct applicability to heat- 
exchanger design. Theoretical results are obtained by momentum 
equation for incompressible flow, considering velocity profiles 
(using rigorous solutions for laminar flow, semi-empirical distribu 
tions for turbulent flow, both for fully developed boundary laver) 


with usual assumptions for the pressure integral. Transition be 


tween laminar and turbulent range is discussed. experimental 
evidence is given for analytical eurves Hl. H. Korst, USA 


flow characteristics ex- 


Trans. 


2101. Anderson, L. E., Crude-oil 
perienced in large-diameter lines, 
Engrs. 72, 5, 659-665, July 1950 

Paper deals with the Darey friction factor f found in turbulent 
Data from 16-, 20-, and 30-in. pip 


A Die Soc. prec 


erude-oil flow in large pipes 


is presented in an f vs. PR piet and is shown to compare with 
section of the Stanton and Pannell curve. Author points out ce 
pendence of viscosity on pressure snd presents experimental re 


sults showing how viscosity can vary us much as 50°; over a pres 


sure range of 0-1000 psin. For simplicity, viscosity at atmos- 


pheric pressure is ased in the Revnolds number and the «ds 
pendence of viscosity change with pressure is absorbed in f. To 


eliminate cut-and-try caleulations for f, the Stanton and Pannell 
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curve is approximated by the straight line f = 0.33052 ~° 252 
Paper concludes by deriving an equation in pipe-line terminology 
permitting direct calculation tor the line discharge. 

Author mentions no attempt to correlate the experimental pres- 
sure viscosity data to the pipe-line data. Blasius’ eq., f = 
0.3162 °-5°, might have been used rather than the empirical 
equation for f. Reviewer also believes that if more information as 
to temperature, temperature changes and pressure were given for 
the pipe-line data, a fuller interpretation of the f vs. R plot could 
be made. Harlow G. Farmer, Jr., USA 

2102. Dorsch, Robert G., and Hacker, Paul T., Photomicro- 
graphic investigation of spontaneous freezing temperatures of 
supercooled water droplets, Vat. adv. Comm. Aero. tech. Note 
2142, 57 pp., July 1950. 

\ statistical photomicrographic study of supercooled drops of 
water on copper and platinum surfaces, as well as drops suspended 
between immiscible oils, in the temperature range to —40 F, 
droplet sizes from 8 to over 600 microns diam, revealed that the 
nature of the surface had no effect, the spontaneous freezing tem- 
perature lowered with diminishing drop diameter. Time did not 
Detailed data are given. 

Myron Tribus, USA 


appear to be an important variable. 


2103. Pantell, Kurt, Experiments on friction of disks rotating 
in fluids (in German), Forsch. Geb. Ing.-Wes. (B) 16, 4, 97-108, 
1949 1950. 

Ixperiments with disks rotating in liquid-filled containers are 
described. Energy losses are measured for various Reynolds 
numbers, various relative dimensions of disk and container, 
several liquids, various combinations of rough and smooth sur- 
fuces of disk and container, and tor various degrees of roughness. 
tesults are presented in the form of graphs and empirical formulas 
for smooth and rough friction coefficients as functions of the 
teynolds number and of ratios of various linear dimensions (in- 
cluding « roughness height) to diameter of the disk. Application 
of the data to practical cases is illustrated by examples. Because 
of the empirical nature of the work, however, its applicability is 
limited to the range of conditions tested. Flow photographs for 
several cases are also presented. 

Louis Landweber, USA 


2104. Aoi, Tadamasa, On the slow motion of a viscous fluid 
past a circular cylinder (in Japanese), “Studies in mathematical 
Physics,” Iwanami Shoten Publ. Tokyo 1, 1380-150, 1950. 

Author obtains the exact solution of the Oseen equation for a 
circular eylinder and discusses numerically the flow pattern, pres- 
sure distribution on the surface, and drag of the evlinder. Stream- 
lines are drawn for two cases R 0.25 and 4, where Reynolds 
number R = Ud/v, U velocity, d diameter of cylinder, and v 
kinematic viscosity. It is found that two standing eddies are 
formed behind the cylinder, however small the Reynolds number 
may be. One of the interesting results is that the frictional and 
pressure drags of a circular cylinder come out to be always equal 
in magnitude for any Reynolds number, if based on the Oseen 
approximation. It is concluded that the Oseen approximation is 


sufficiently accurate for R less than 10. Isao Imai, Japan 


Compressible Flow, Gas Dynamics 
(See also Revs. 2090, 2091, 2180, 2181, 2185, 2210, 2232, 2264) 


2105. Bower, R. E., An approximate treatment of multishock 
bodies of revolution at small angles of attack by the method of 
characteristics, J. aero. Sci. 18, 1, 70-71, Jan. 1951 (Readers’ 
Forum). 
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2106. Doring, W., Velocity and structure of intense shock 
waves in gases (in German,) Ann. Phys. (6) 5, 3-5, 133-159 
Nov. 1949. 

Relation between the density and pressure ratios throug) 
normal shock wave in diatomic gases with due regard for dissouj,. 
tion, ionization, and radiation is discussed qualitatively on basis 
of Rankine-Hugoniot equation. With increasing pressure, dens), 
oscillates between maximum and minimum values, asymptotical); 
approaching seven times the initial density for infinitely larg, 
pressure ratio. Iffects of vibration enter first, then dissovisti,, 
ionization and, finally, radiation as the pressure ratio inereay 
Quantitative results are reported for Ns with the calculation. 
carried out to 20,000 K. For an initial pressure of one atmospher 
the first maximum in density ratio is 12 at a pressure ratio o: 
about 700 and a final temperature of 10,000 K. For lower initi, 
pressures, the calculations lead to higher density ratios and ty 
maxima are reached before the pressure ratio is much over 4000) 

The analysis is essentially the same as that used by Bethe ani 
Teller in their unpublished report [Ballistics Res. Lab. Report X- 
117] except that the latter are more explicit in describing thei 
quantum-mechanical analysis and have more due regard for tly 
approximations involved. The Bethe and Teller calculations {0 
air are carried out only to a final temperature of 5000 K and a cor- 
responding pressure ratio of 168, but agree quite well up to thu 
point with the subject paper. 

Some qualitative remarks as to spatial distribution of tempers- 
ture, dissociation, etc., are included. The temperature maximum 
just beyond shock front, in particular, is suggested as the reas: 
for observed luminosity of intense shocks. 

Robert E. Street, USA 


2107. Seeger, R. J., and Polachek, H., On shock wave phenom- 
ena: Waterlike substances, Symp. shock-wave phenomena, Ji» 
30, 1949, Nav. Ord. Lab. Rep. NOLR-1135, 37-82, 1950 

A waterlike substance is one for which the specific intern 
energy E(p, S), p = density, S = entropy, is of the form Fp, s 
= E\(p) + E~S). This paper extends the known results con- 
cerning shock-wave phenomena for gases, particularly shoe. 
wave interactions, to these substances. The details in most par! 
parallel those for gases [see, e.g., Courant and Friedrichs, \\! 
1, Rev. 1661; Polachek and Seeger, AMR 3, Rev. 1530). Cu 
tain differences between shock-wave interactions in waterlin 
substances and ideal gases are discussed, e.g., in the phenome: 
of a shock or rarefaction wave overtaking a shock, and 1 
conditions for existence of three-shock solutions. 


Courtesy of Mathematical Reviews D. Gilbarg, USA 


2108. Lieber, Paul, Romano, Frank, and Lew, Henry, Ap- 
proximate solutions for shock waves in a steady, one-dimen- 
sional, viscous and compressible gas, J. aero. Sci. 18, 1, 59 
Jan. 1951. 

In the first type of approximation here, the energy equstior 
replaced by an assumed polytropic change of state p Mp 
where nis a constant chosen to satisfy the Rankine-Hugoniot © 
lations. The viscous term is retained, however, in the momentt! 
equation. It is shown that solution of the set of equations |! 
formulated is, excluding the entropy distribution, largely =! 


to the particular class of general solutions [AMR 3, Rey. 2424 


Reissner and Meyerhoff, PIBAL Rep. no. 138; Meyerho" 
aero. Sci., Dee. 1950] of the ecact set of one-dimensional ejuatio’ 
which satisfy uniform flow conditions behind, as well «> ! 

of the shock wave. In particular, it is shown that inclu 

the viscous term in the momentum equation only is sutfciet 
here to remove an infinite velocity gradient and, hence, to !ea¢' 


} 


It is further shown ths! 


finite (nonzero) shock-wave thickness. 





hock 


] | } 
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wmitting the viscous term in the momentum equation but retain- 


ov it in the energy equation leads here to a continuous velocity 
jstribution with, however, an infinite gradient at the center. 


\uthors suggest that these results may establish a basis for 
making corresponding simplifications [Boley and Lieber, PJ BAL 
Rep. no. 137] for the mathematically more complicated cases of 
‘woe and three-dimensional flows in which viscous effects are 
significant. Morris Morduchow, USA 
2100. Barry, F. W., Shapiro, A. H., and Neumann, E. P., 
Some experiments on the interaction of shock waves with bound- 
ary layers on a flat plate, J. appl. Mech. 17, 2, 126-131, June 
050 
Interaction between shock waves and boundary layers in a 
gaseous flow is investigated experimentally; observed cases of 
shock reflections are discussed in a qualitative way, since mathe- 
matical methods for the treatment of this complicated problem 
ve not yet been developed. 
Contrary to former experiments (Liepmann or Ackeret, Feld- 
inn, and Rott) authors have designed an apparatus where the 
tion of the incident shock and the Mach number before the 
shock are given and can be varied independently. The boundary 
ver of a flat plate which is supported in the test section of the 
sunnel is used; the shock is generated by means of a wedge on the 
wall 
lhe experiments confirm the expected interaction between a 
shock-wave system and a boundary-layer flow. On the whole, 
‘he interaction is greater in case of a laminar boundary laver than 
i turbulent one. The possible varieties are found to be more 
yumerous than the patterns hitherto known. Configurations are 
1 only dependent on the boundary layer, but also on the curva- 
‘ure of the body contour and the shock wave itself. A very im- 
portant fact seems the statement (elucidated by a verbal discus- 
uot H.S. Tsien) that the boundary-layer régime is of second- 
ry Importance in so far as it influences the effects only in a quan- 
‘tative way. Thus, the classifications hitherto may be in part 
IsOry, Manfred Shafer, Germany 


2110. Zeldovich, Y. B., On the theory of the propagation of 
detonation in gaseous systems, Nat. adv. Comm. Aero. tech. 
Note 1261, 50 pp., Nov. 1950. 

Translation from Zh, exp. teor. Fiz. T. 10, 1940. 


2ill. Yih, Chia-Shun, Temperature distribution in a steady, 
laminar, preheated air jet, J. appl. Mech. 17, 4, 381-382, Dec. 
1950. 

Paper contains exact closed solutions of the problem for both 
‘wo-dimensional and axially symmetric cases. Boundary-layer 
Additional velocity 
induced by nonuniformity of temperature distribution is neg- 
weted compared with velocity obtained for isothermal jets. 
‘olution can be applied to diffusion problems other than those in- 
volving heat diffusion. Extension of method of Schlichting and of 
Bickly (for velocity distribution solutions) to solution of the equa- 
‘ion lor temperature distribution is given. 

Lester L. Cronvich, USA 


equations are used as equations of motion. 


‘112. Holt, M., The flow of two adjacent plane supersonic 
jets past flat-plate wings, (Quart. J. Mech. appl. Math. 3, part 2, 
2-216, June 1950. 

Linearized method of conical fields is applied to determine the 
iressure distribution on certain flat-plate wings at incidence to a 


‘Team composed of two adjacent plane uniform supersonic jets 
with 1 


Nh dG) 


erent velocities and densities, and separated by a plane 
rex sheet. Leading edges of the wing are straight, intersect on 
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jet boundary, and lie outside the Mach semicones of this inter- 
section; edges may be either sweptback or sweptforward. 

Pressure coefficients on the upper wing surface inside the 
Mach semicone in the port and starboard jets are determined. It 
is shown that there are five typical cases for the pressure distribu- 
tion, and pressure coefficients on the upper surface have been 
computed with values of the parameters chosen to represent these 
five cases. Results are set out in two tables and five figures. 

Two examples of physical application may be cited: (1) The 
solution gives the pressure distribution on the part of a control 
surface of a supersonic aircraft which is subject. to interference 
from a propelling jet; (2) the solution may be used to give a first 
approximation to the pressure distribution on a wing in a non- 
uniform parallel stream by replacing this stream with a series of 
discrete adjacent uniform streams and applying a method of 
superposition. 

From author’s summary by Neal Tetervin, USA 


2113. Tomotika, S., and Tamada, K., Studies on two-dimen- 
sional transonic flows of a compressible fluid. II, Quart. appl 
Math. 8, 2, 127-136, 1950. 

Authors give an alternative form of solutions to the simplified 
equations in the hodograph plane [see AMR 3, Rev. 1982]. It 
is shown that the solutions are expressible in terms of hypergeo- 
metric functions involving an arbitrary parameter. For special 
yalues of this parameter, the solutions reduce to elementary 
functions. The possibility of obtaining useful flow patterns in the 
physical plane by these solutions is indicated but no numerical 


example is presented. Y.-H. Kuo, USA 


2114. Tomotika, S., and Hasimoto, Z., On the transonic flow 
of a compressible fluid through an axially symmetrical nozzle, 
J. Math. Phys. 29, no. 2, 105-117, July 1950. 

Particular solutions are obtained for a nonlinear differential 
equation which, for a Laval nozzle with slowly varying cross 
section, may be used as an approximation to the equation tor 
steady irrotational axially symmetrical flow in the transonic 
region [for the equation see also von Karman, title source, 26, 
182-190, 1947]. 
region adjoining the nozzle wall in neighborhood of the throat; 


Solutions include flows with a limited supersonic 
these are of the so-called symmetrical type. The limiting sym- 
metrical solution is reached when the sonic surface reaches the 
axis of symmetry. There is an asymmetrical solution with super- 
sonic flow downstream from throat, which has part of its flow 
pattern in common with the limiting symmetrical solution; this 
suggests a way in which the symmetrical and asymmetrical ty pes 
of flow may be linked in a nozzle subjected to increasing inlet 
pressure. Comparisons are made with work by Stanton [Aero. Res. 
Counc. Lond. Rep. Mem. 1388, 1930) by choosing a solution with a 
streamline which approximates closely to the circular are bound- 


ary used in his experiments. D. C. Pack, Scotland 


2115. Kuo, Yung-Huai, On the stability of two-dimensional 
smooth transonic flows, J. aero. Nev. 18, 1, 1-6, 54, Jan. 1951. 

Author contributes toward understanding of the lack of agree- 
ment between experimental and theoretical results in’ transonic 
flow theory by carrying out an “‘in the small” stability analysis 
of a known flow. 
ing-decelerating potential flows with free-stream Mach numbet 
Small 


Flows considered sre accelerating and accelerat- 


such that transonic and supersonic regions are attained. 
disturbance is introduced into given flow and equations in disturb- 
ance potential are derived under the following assumptions: 
(1) Disturbance is finite, linear (in space coordinates ) pulse 
(2) Disturbance is produced locally by unsteadiness in boundary 


laver and is limited in lateral extent. (3) Nonviscous, potential 
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flow may be considered since viscosity appears to have little influ- include total drag and pressure distribution. The seeond 


iss | \ 
ence on Character of transonic flow outside of the boundary layer. | wings considered comprises those that consist of two swepth a. 
Author refers to experimental evidence showing separation occur- — halves, each of these being a cone with vertex at the wing tin. 
ring after appearance of shock. (4) Given flow is about a thin) These flows can be built up by superposition of elementar, 
convex body so that von Karman transonic approximation holds — conical flows (n = 1). Drag has been computed for the apecis 
in region of investigation case where the profile is polygonal; it agrees with results obtains 
Assumptions allow for study in neighborhood of sonic line of | by Puckett and Stewart by another method [AMR 1, Rey. 15] 5 Ont 
partial differential equation of disturbance potential. Solution is W. R. Sears, USA 


assumed to be wave form that is discontinuous linear function of 
two space coordinates at any time. Results indicate that 


; ; 2118. Strang, W. J., Transient lift of three-di ion: " 
accelerating transonie flows of type studied are stable, whereas B, J., imensional pure}; 


supersonic wings, Proc. roy. Soc. Lond. Ser. A, 202, 1068S, 54 x) 

June 1950. 2 
Author's previously published transient lift theory for ¢y uns 

dimensions is extended to three-dimensional cases. The pyer! 82 


aecelerating-decelerating flows involving locally supersonic re- 
gions ure unstable. Determining factor is found to be the veloc- 
itv gradient which was assumed finite and nonzero. Author 


raises question of what happens where velocity gradient vanishes. a . . . i é 5 ; 
1 PI yé utilizes line-source solutions with step-function time variatio: 


the emission rate. The transient pressure distribution over «; 
purely supersonic wing plan form associated with a sudden chang 


of angle of attack or entry into a sharp-edged gust is found to ty 


The question of stability for other than thin bodies is left open, as 
‘ 


‘in the 
large’ considerations. Similar conclusions regarding decelerating 


is the related question of whether these results extend to 


How have been reached from physical considerations by Busemann . : eae ; 
. simple function of two variables. 


Numerical results are given for the transient lift and momen? « \ 
plan forms defined by straight line boundaries. For delta wings 
Mach number and chord-distance traveled are shown to be thy 
important parameters. The loading due to gusts can be reduced 


AMR 3, Rev. 1742] and from uniqueness considerations by 
Krankl (Prikl. Mat. Mekh. 11, 199 202, 1947]. Reviewer feels 
that connection between dynamic stability approach and ex- 
istence and uniqueness point of view has now been established, 
oe ecg wHe sageed to. he Tiemann aad Foams ene most effectively by use of low aspect ratio (increased chord Jeng?! sl 
siderations, whether effect of boundary layer may not be to adapt 5). , ives icteis ceca li: Diana alt Weill: whee eo 

g area I ading edg 
was found to be secondary for purely supersonic cases. Howeves \ 
it appears from the analysis that the initial lift due to abrap: 
change of angle of attack at a given Mach number is a consta: 
fraction of the Ackeret value for all plan forms, including +! 


contour to allow for shock-free flow. Present paper helps clarify 
conditions for stability within the restricted framework of the 
assumed conditions on the flow and type of disturbances. 


H. G. Cohen, USA 


with subsonic leading edges. This implies that with suffices 
2110. Vincenti, Walter G., Comparison between theory and = jeading edge sweep (subsonic leading edge) the initial value 
experiment for wings at supersonic speeds, Nat. adv. Comm. transient lift could be made equal to the final steady valu 
fero. lech. Note 2100, 29 pp., June 1950. result which is worthy of further study from the standpoii 
Comparison is made of experimental and theoretical results, at gust-load alleviation. J. V. Becker, USA 
Mach number 1.53, for minimum drag coefficient, lift curve slope, 


and aerodynamic center position as functions of parameters such , Cs iia 
2119. Miles, John W., The oscillating rectangular airfoil at 


supersonic speeds, [’. S. nav. Ord. Test Sta., Inyokern. © 2] 
Memo. RRB-15, 54 pp., 1949. solu 
One of the unsolved problems in supersonic aerodynamics | | , 

linearized unsteady flow about an oscillating reetangular *! 
wing. Owing to the disturbance always propagating within |! Ing 
Mach cone, problem can be reduced to basie problem ot « 


as aspect ratio, sweep angle, and position of maximum thickness, 
for a series of wing models of conventional plan form except for 
size of aspect ratio or sweep. The airfoil section in most cases is 
isosceles triangular, 5°, thick. Comparison is with the linear 
theory of Jones, Puckett, Haves, and others. 

Agreement of theory and experiment is (1) good, for lift-curve 
slope; (2) bad, for aerodynamic center as a function of sweep , f ; ; ; : : . 
dynamic behavior of a quarter infinite wing with assigned, 1 


angle; (3) qualitatively correct in other cases. As usual in such : ses : 
: . , dependent wing slope. To treat this problem, author exte 
viscous and interference effects appear to prevent strong 


Notice method of double Fourier transform, which is known in el 


tests, 
conclusions being drawn regarding linear theory validity. : 5 f : a 
. “2 : =o . magnetic theory and quantum mechanies. Solution is effect soul 

able beneficial effect on lift-drag ratio is found due to slight round- re ane Sed 

“welt riage? are . with aid of the Wiener-Hopf technique on singular differc! 

ing of sharp leading edge of wing with tar forward maximum 3 : : ee: 
es ne > ra equations and yields a Green’s function which may be expres 
thickness position. William Pell, USA ea eee te : : ag 
as 4 finite integral or as a series. It can be applied to cates 


2117. Fenain, M., Drag of symmetric delta wings with zero aerodynamic behavior for effective aspect ratio (AR (1/ ; = 
; , M., 


incidence at supersonic speed (in French), Rech. aéro. 16, 27-38, 
Julv-Aug. 1950. 
The fundamental problem considered is that of a thin wing 


greater than unity. Author explains clearly the restrictions | 
the two spectrum parameters in the Fourier transform in order! 


thy ‘ 


obtain convergent solutions. This is particularly delicate ! 


problem of wave propagation where an ordinary discontinull edge 

whose surfaces are given by x tor,)"f( t), where x;, 2, 2; are : 

‘ ‘ . . : the function is allowable. Author also shows that fore 

rectangular Cartesian coordinates, x; is measured in the stream Fes : 

The £ : . moment coefficients of practical interest may be expresse’ 
direction, and ¢ denotes x /2). The funetion f is defined for ‘tf . ; 


terms of known functions including certain integrals w! 


< r,and f(0) = 1, f(r) = Ois assumed. This was considered by latin dias i “nal ‘that; oe 
; wae : 2) ; ‘en calculate * the two- ensional oscillating wing. 1! 1! 
Germain |AMR 3, Rev. 1038 By a suitable transformation the one ulated for tn ia _ _ egy e ; ' ie 
. : ; ; , . be pointed out that author uses “airfoil” to mean “wing 2] 
problem is put into a complex plane wherein certain nth deriva- . a 
5 ele ; is commonly reserved for a three-dimensional lift surts flow 
tives of the velocity components appear as harmonie functions. : CCC USA | 
; . ‘ 3 ; i S lang, l? 
Germain’s results for this ease are appled first to delta wings : 
. . ° i 
given by ry = *P(2r,)(1 t?/7?), where P(r,) is a polynomial 
such that P(O) = P(1) = 0, and p = 1.) Numerical results, ob- 2120. Miles, John W., The indicial admittance of @ supét™ 


tained in part by means of an electrolytic-tank analogy, are pre- sonic rectangular airfoil, U.S. nav. Ord. Test Sta., Inyok 
sented for several wings of this class (with p = 1). These results © Memo. RRB-27, 27 pp., 1949. 
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= \. « useful example in demonstrating author’s work reviewed 
| ove, paper gives the aerodynamic response of a supersonic rec- 
e tit gular wing under two loading conditions: (1) Under a sud- 


ntar nly changing angle of attack defined by an assigned unit step 
{ time; (2) under influence of a sharp-edged gust. He 
down both lift and moment coefficients into two parts: 
15] Que is two-dimensional in nature and the other is due to inter- 
SA soy of the tip. Results are valid only for such wing plan forms 
\Iach lines from leading edge corners do not intersect 


osite side edges. C. C. Chang, USA 


alned breaks 


2121. Stewartson, K., On the linearized potential theory of 
unsteady supersonic motion, Quart. J. Mech. appl. Math. 3, part 2, 
s? 199, June, 1950. 
ae (.plice transformation is applied to several problems of un- 
. supersonic flow, assuming that the approximatiens of the 
earized potential theory are valid. Simple expressions for the 
distributions on the semi-infinite wing, the sweptback wing, 
e slender body of revolution at incidence are obtained 
ethod for obtaining a power series for the lift on a delta wing 
From author’s summary 


: ~4iso given. 


duced 2122. Mirels, Harold, Lift-cancellation technique in linear- 
engt! zed supersonic-wing theory, Nat. adv. Comm. Aero. tech. Note 
wee] 2145, 43 pp., Aug. 1950. 

ves \ 
brapt ‘© wings, the plan forms of which are included in plan forms 
stat! r which the loading is known; the method is to obtain solutions 


ethod is presented for finding the load distribution over 


i) destroy the loading in the region not common to both 
ficien vings. Paper is an extension of a technique introduced by 
lue Theodore R. Goodman [AMR 3, Rev. 1743], simplifying the later 
lus k eliminating steps in the procedure for obtaining lift 
uition, and generalizing so as to include edges for which the 
ondition does not apply (e.g., a subsonic leading edge). 
Harvard Lomax, USA 
foil at 
2123. Strang, W. J., Transient source, doublet and vortex 
solutions of the linearized equations of supersonic flow, /’roc. roy. 
Lond. Ser. A, 202, 1068, 40-53, June 1950. 
itinuing his study [title souree, 195, 245-264, 1948] of 
gilur and discontinuous solutions of the linearized potential 
uo! unsteady flow, author considers, first, stationary point 
iid line sources of finite length, whose strengths vary as 
iit-step funetion H(t), ¢ denoting time. Next, he treats 
ect! £ point sourees and “needle sources,”’ i.e., lines of such 
Feet ~ moving in direction of the line, again emitting in propor- 
to Hit). He then investigates a 


tepals the I! 
eT i 


“gust source,”’ which is a 
ress | sources moving in the same direction, which begin to emit 
cross a fixed front. Also considered are some analogous 
wubiet-tvpe solutions. Finally, a certain generalization of ordi- 
\ hvdredynamieal vortex flow (plane) is found by distributing 
«der t ‘ationary doublets of the H(/)-type uniformly over a half plane. 
on, Which depends on polar coordinates taken around the 
i the half plane, coincides with vortex flow for radii small 
Mipared with at, a being speed of sound, but for larger radii 

sed vanes widely with the angular coordinate. 


W. R. Sears, USA 


‘124. Gardner, C., Time-dependent linearized supersonic 
“ow past planar wings, Comm. pure appl. Math. 3, 1, 33-38, Mar. 

‘SA HO 
‘he hnearized calculation of the disturbance in a supersonic 
‘due to nonstationary motion of a wing having a supersonic 


super- 


‘ing edge and a single subsonic side edge is reduced to a pair of 


‘y-flow problems as follows: 








301 


yg - ~@ — 0. — Oy = 0 (Y.) 2 = g(r, y,t 
(¢)z 0 { 1] 
Xrz — Xu — Xe =O (Ke=o = 9 (X)a 0 2 
Wex Y,, -v. =0 (wW.) = Xx (W):. 0 [3] 
Ar, 4, 2, 0 = (WE, 2, y, 2, Ole { 


where ¢ is the velocity potential for the original problem | 1}, {2}, 
and [3] are auxiliary problems, and ¢ is a linear combination of x 
and true time. Author produces an explicit solution for ¢ for 
arbitrary g and states that result may be extended to any plan 
form that can be treated, in steady flow, by Evvard’s method 
[AMR 1, Rev. 688] and that has subsonie edges consisting of 
polygonal lines. No applications of the method are given, and it 
appears that the required integrations, even in the rectangula 
formidable 
Reviewer notes that lower limit of integration in (25 


- 


wing case, solution for which is known, present a 
problem. 
should read (4:2 + x?)'? and lower limit in (26) — (m2 + < 


J. W. Miles, USA 


2125. Gardner, C., A relation between time-dependent and 
steady linearized supersonic flows past conical bodies, (‘om1. 
pure appl. Math. 3, 1, 39-43, Mar. 1950. 

Following a procedure analogous to that in other paper (see 
preceding review) author reduces problem of solving the (com- 
plete) linearized potential equation for a time-dependent super- 
sonic flow, subject to a boundary condition on the surface of s 
With 
mathematical treatment of problem proposed by author, re- 


cone, to an equivalent steady-flow problem. respect t 


viewer remarks that solution may not be regarded as complete 
until the boundary condition at infinity (Sommerteld’s radiation 
condition) is included. However, there is the even stronge 
criticism that consistent linearization of time-dependent problem, 
with fineness ratio, Mach number, and reduced frequency as 
characteristic parameters, vields Laplace’s equation (in planes 
transverse to the flow) in neighborhood of the body, rather than 
the more complete linearized equation appropriate to the planar 
problem. [See Gi N. Ward's 
problem, AMR 3, Rev. 529.) Hence, author’s procedure would 
involve rather more labor than could be justified by the final 


treatment of the steady-flow 


initisal 
USA 


limited by the 
J. W. Miles, 


aceuracy of his results, as intrinsically 


assumptions. 


2126. Miles, John W., On harmonic motion of wide delta air- 
foils at supersonic speeds, /°. S. nav. Ord. Test Sta., Inyokern, 
tech. Memo. RRB-36, 39 pp., Feb. 1950. 

Paper presents method for determining forces and moments on 
harmonically oscillating delta wings whose leading edges are 
swept ahead of the Mach cone emanating from the apex of the 
Results 
are given for the lift and pitching moments due to pitching and 
plunging, and damping in roll; 


wing whose trailing edge is normal to flight direction. 


rolling moments are also com- 
puted for control surface deflections. 

Tables obtained from paper by Von Borbely, cited as reterence 
7, have not been copied correctly. Several minus signs tor f.! 
(A, 8) have been omitted, while the value for f," (A, 4) for A — 0 
should be unity but reads zero. However, correct values of these 
functions seem to have been used in computing stability deriva- 


tives. Seymore Lampert, USA 


2127. Robinson, A., Aerofoil theory for swallowtail wings of 
small aspect ratio, ('ol/. Aero. Cranfield Rep. 41, 16 pp., Oct 
1950. 


The slender-wing theory of R. T. Jones is extended to apply 
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to highly swept wings of low aspect ratio with straight leading 
and trailing edges tapered to pointed tips. (A mathematically 
equivalent problem, but restricted to a particular plan form with 
curved trailing edge, is solved in NACA T.N. 1824 [AMR 2, 
Rev. 1420}|.) Method constitutes a rigorous application of 
linearized theory for sonic flight speed, an approximation for 
subsonic and supersonic speeds: approximation is less good for 
sweptback than for delta wings. Laplace equation in two dimen- 
sions y and z is satisfied by expressing potential as function of 
complex variable. Form of expression is chosen to make pressure 
infinite at the leading edge and vanish at the trailing edge 
(Kutta condition), among other features; an undetermined 
function of x is included as a factor. The boundary condition 
0/02 = —a@V then leads to a Volterra integral equation for the 
undetermined function, and solution is obtained by a simple 
numerical method. Lift, induced drag, and loeation of aerody- 
namic center are computed as functions of aspect ratio and a 
sweep parameter. 

Reviewer believes analysis has important additional applica- 
tion, particularly near sonic speed: restriction to pointed wing tips 
may be removed to allow streamwise or raked-in tips, utilizing 
principle that there is no lift behind section where wing first 
attains its widest span. Reasoning parallels that for correspond- 
ing principle for slender delta wings pointed out in NACA TN, 
1032 [AMR 2, Rev. 902]. H. S. Ribner, USA 


2128. Miles, John W., Transient loading of supersonic rec- 
tangular airfoils, J. aero. Sci. 17, 10, 647-652, Oct. 1950. 

Lift and moment in supersonic flow are calculated for rectangu- 
lar airfoil that (a) experiences sudden change in angle of attack, 
without rotation, or (b) enters sharp-edged gust. Response to 
such step-function disturbances may be obtained from response 
to steady oscillations by superposing oscillations of all frequen- 
cies to represent step function (Fourier integral). Conversely, 
response to arbitrary disturbance (in particular, sinusoidal dis- 
turbance) can be obtained from response to step function by 
superposing small step functions to represent disturbance curve 
(Duhamel’s integral). Author emphasizes these reciprocal rela- 
tions and employs the first. Starting point is expression for lift 
on any spanwise strip dz at z due to angle of attack a(&)coswt 
along second spanwise strip d& at &, obtained from previous 
paper by author [AMR 4, Rev. 790]. Results are presented as 
additive corrections for finite aspect ratio to be applied to corre- 
sponding results for two-dimensional cas>, reproduced from Miles 
[AMR 2, Rev. 14]. H. 8S. Ribner, USA 


2129. Spreiter, John R., and Sacks, Alvin H., The rolling up 
of the trailing vortex sheet and its effect on the downwash behind 
wings, J. aero. Sci. 18, 1, 21-32, 72, Jan. 1951. 

Motion of subsonic and supersonic trailing vortexes associated 
with lifting wing is investigated by theoretical and visual flow 
methods in order to determine proper vortex distribution for 
downwash calculations. Degree of vortex roll-up depends upon 
distance behind wing and upon lift coefficient, span loading, and 


H. Reese Ivey, USA 


aspect ratio. 


2130. Bergman, S., Determination of axially symmetric flow 
patterns of a compressible fluid, J. Wath. Phys. 29, 3, 133-145, 
Oct. 1950. 

In hodograph plane the solution @® of the equation for a 
compressible plane flow is taken as a first approximation for the 
function @ which is in simple connection with the potential func- 
tion for axially symmetric flow. Author substitutes in resulting 
nonlinear equation for @ — a sequence of linear nonhomoge- 
neous equations L,(¢') = 0 and shows that tables—calculated 
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once for all and independent of the given initial or boundg,, 
conditions—may be used for computation of the approximation 
od and ¢”. In restricting analytical solutions and in consider. 
ing the equation for ¢ — ¢ in the complex domain, sub- »,, 
supersonic regions can be treated simultaneously and solutions 
for the mixed type are obtainable. (This paper, augmented })y «, 
appendix with additional formulas, will also appear as Repor 
no. 16 of the series “Operational methods in the theory of com. 
pressible fluids,’’ Harvard University.) 
H. Bilharz, Germany 


2131. Wang, Chi-Teh, and Brodsky, R. F., Approximate soly- 
tion of compressible fluid-flow problems by Galerkin’s method. 
J. aero. Sct. 17, 10, 660-666, Oct. 1950. 

Continuation of senior author’s investigation of application 
variational methods to compressible-flow problems. Gale; 
method is applied to flow about circular cylinder with y = 1.495 
Results are in good agreement with use of Rayleigh-Ritz meth: 
where assumption of y = 2 is dictated by simplicity, with the os. 
perimental results of Taylor, and with the theoretical results } 
Imai from the Rayleigh-Janzen method. Authors conclude th, 
Rayleigh-Ritz procedure with y = 2 gives accurate results wt} 
least work, 

Galerkin method is also applied to yield an approximate soly 
tion of laminar compressible boundary-layer equations as formu- 
lated by Crocco, For the case of a linear viscosity-temperati: 
relation and Prandtl number equal to unity, simple and accu 
results are obtained for the skin friction. 

Paul A. Libby, Us: 

2132. Crown, J. Conrad, On boundary-layer growth in a 
compressible flow between radial walls, J. aero. Sci. 17, 10, 607 
Oct. 1950. 

By assuming that the velocity vectors he along radial lines, : 
found from the equation of continuity that the boundary-ls 
displacement. thickness is a constant fraction of the radius | 
compressible laminar radial flow between radial two-dimensio 
walls and through an axially symmetric conical nozzle. [i 
viewer’s note: Result is correct for a fully developed flow, on: 
which boundary layer extends completely across the channe! 

The boundary lave 
Neal Tetervin, USA 


nozzle and velocity profiles are all similar. 
in nozzles are usually not of this type. ] 


2133. Szablewski, W., The diffusion of a hot air jet in air in 
motion, Nat. adv. Comm. Aero. tech. Memo. 1288, 92 pp., 
1950. 

Translation of “Die Ausbreitung eines Heissluftstralles | 
beweger Luft,’’ GDC/2460, Sept. 1946. 


2134. Gruschwitz, E., and Eichelbrenner, E. A., Approximate 
calculation of the laminar boundary layer in compressible flow 
over a non heat conducting wall. Numerica! application anc dis- 
cussion (in French), Off. nat. Etud. Rech. aéro. Publ. 47, 38 0) 
1950. 

The laminar boundary layer in compressible flow is well stud! 
tor the flow along a flat plate without pressure gradient (Crow 
eg.). The flow along curved surfaces with pressure gradi 
offers essential new difficulties for Prandtl number Pr #1, whi! 
up to 1948, were overcome mostly by rather rough simplifications 
At that time Fliigge-Lotz and Eichelbrenner developed 4 proce 
dure using finite differences and proved its convergence. Ths 
method solved the problem for gases with Pr # 1, but needs col 
siderable numerical labor. Gruschwitz uses integral metho’ 
analogous to that suggested by von Karman for rapid compul 
tion of the laminar incompressible boundary layer. Gruschs” 
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-owepts the velocity profile by a fourth-order polynomial and 
ol ‘unction (1 — u/u,)p,/p by a fifth-order polynomial (u = 
ocity, p = density, subscript e refers to the exterior flow at the 
ytside border of the boundary layer.) In choosing (1 — u/u,)p./p 
nt id of p,/p, Gruschwitz avoids the introduction of a special 
-iormal boundary-layer thickness, this function being zero out- 
sje the velocity boundary layer. The solution depends on one 
»arameter and Pr, The restriction lying therein is not prohibitive 
ause Gruschwitz uses as coordinate normal to the wall a quan- 

involving distance and local density. The computation is 
own for one flow and results are compared with those obtained 
the method with finite differences represented in the Annexe 


-Fichelbrenner. Thereisagreement insome characteristic values 
‘the boundary layer; however, the new Gruschwitz approximate 
‘hod shows a remarkable deviation in determining the separa- 
point. This is due probably to the special choice of the 
‘houndary relations’ Gruschwitz satisfied in his averaging 
thod. The influence of the Prandt! number appears in the tem- 
rature along the wall, the other characteristic values being 
affected. Irmgard Fliigge-Lotz, USA 


2135. Pinkel, Benjamin, Noyes, Robert N., and Valerino, 
Michael F., Method for determining pressure drop of air flowing 
through constant-area passages for arbitrary heat-input dis- 
tributions, Nat. adv. Comm. Aero. tech. Note 2186, 53 pp., Sept. 
0) 

\n approximate solution to the one-dimensional flow equations 

leveloped to give pressure drop through constant area pas- 
sages With arbitrary heat-transfer distributions with due regard 

rthe effeets of friction. Results are applicable for high rates of 
eat transfer for Mach numbers to approximately 0.9. Compari- 

1 the results with a numerical integration of the equations 
howed differences of less than 1°; for extreme conditions. Re- 

i's are presented in form of charts and their use is fully ex- 
I. B. Klunker, USA 


ined by some examples. 


a 


2130. Wimbrow, William R., and Scherrer, Richard, Laminar- 
boundary-layer heat-transfer characteristics of a body of revolu- 
ton with a pressure gradient at supersonic speeds, Vat. add. 

mm Aero. tech. Note 2148, 23 pp., Aug. 1950. 

\ind-tunnel measurements of local heat-transfer rates were 

over the region of linearly decreasing pressure on an elec- 
lv-heated, parabolic-shaped, pointed body at Mach numbers 
149 and 2.18. 


at different Reynolds numbers and various surface tempera- 


Data were taken with laminar boundary-layer 


es. The loeal values of (Nusselt number) /(Reynolds num- 

based on local gas properties at outer edge of boundary 

er, were found to be approximately 0.51 (the theoretical value 

scone). Authors conclude that, in comparison to supersonic 

over a cone, effeet of decreasing pressure for their test con- 

ons Was largely compensated by decreasing rate of change of 
imierence of the body. Dean R. Chapman, USA 


2137. Kaye, Joseph, The transient temperature distribution 
‘na wing flying at supersonic speeds, J. aero. Sci. 17, 12, 787 
“S16, Dee, 1950. 

Paper, an advance portion of USAF tech. Rep. 5786, presents 
sults of numerical relaxation calculations of temperature dis- 
‘butions in a solid wedge-shaped wing flying at variable super- 

tc speeds. Following assumptions sre made: (1) Wing is solid 
‘eel symmetrical double wedge of 5'/:-ft chord and maximum 
‘kness of 8% of chord, loaded at 100 Ib /sq ft. (2) Flow of air is 
‘wo-dimensional. (3) Flight is at fixed altitude of 50,000 ft with 

‘orm acceleration from Mach number of 1.4 to 6. (4) Span- 


seo} 


heat transfer and radiation from surface are neglected. (5) 
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Recovery tuector is 0.9. (6) Relation between effective heat- 
transfer coefficient (kh, = (q¢/A)(t, — tay), Where q/A is heat flux, 
t, IS surface temperature, f,,, is adiabatic wall temperature for 
same flow conditions ], Reynolds number, and Prandt! number is 
Nu = 0.33 Re’? Pri for laminar boundary layer, and is Nu = 
0.030 Re Pr’ * tor turbulent boundary layer. (7) Transition 
Reynolds number = 500,000. (8) Initial temperature of wing is 
uniform and equal to adiabatic wall temperature at Mach number 
of 1.4. 

Plots of results of two-dimensional heat-flow calculations for 
constant acceleration of Ig indicate tip and trailing-edge tem- 
peratures of about 2200 F; much lower temperatures at mid- 
chord. Small chordwise temperature gradients in comparison to 
gradients normal to chord are shown to justify one-dimensional 
heat-transfer calculations. Plots of results for one-dimensional heat 
flow for accelerations of g/4, g/2, lg, 2g illustrate high surface 
temperatures. 

Paper presents valuable results of very long tedious caleula- 
tions, as well as excellent description of present state of art ol 


supersonic heat transfer. KK. R. Wadleigh, USA 


2138. Schubauer, G. B., and Spangenberg, W. G., Effect of 
screens in wide-angle diffusers, Vat. adv. Comm. Aero. Rep. 949, 
10 pp., 1949. 

An experimental investigation at low airspeeds was made of the 
filling effect observed when a screen or similar resistance is placed 
across a diffuser. Filling effect is found to be real in that sereen 
can prevent separation or restore separated flow in diffusers even 
of extreme divergence and to depend principally on sereen loca 
Results are 
given for three different diffusers of circular cross section with a 


tion and pressure-drop coefficient of the screen. 
variety of screen arrangements.  Effeets of single sereen and 
multiple screens are shown. The mechanics of filling effect is ex- 
plained, and possible efficiencies are discussed. Results of ar- 
rangements of multiple screens in wide-angle diffusers are given 
to show a possible application to damping screens as used in wind 


tunnels to reduce turbulence. From authors’ summary 


2139. Penner, S. S., Application of near-equilibrium criteria 
during adiabatic flow to representative propellant systems, ./ 
Franklin Inst. 249, 6, 441-448, June 1950. 

Near-equilibrium criteria for chemical reactions during adia- 
batie flow through a nozzle are summarized and then applied to 
two representative chemical systems. It is shown that the 
adiabatic expansion of the combustion products produced in the 
hydrogen-fluorine motor using the reactants in stoichiometric 
proportions should occur under conditions very closely approxi- 
mating thermodynamic equilibrium, One of the near-equilibrium 
criteria is modified and used to demonstrate the departure from 
thermodynamic equilibrium tor the decomposition of nitric oxide 
This study of the equilibrium involving nitric oxide, nitrogen, and 
oxygen suggests the occurrence of practically frozen flow below a 
certain temperature, a result which is in agreement with conclu- 
sions reached by a detailed numerical calculation 


From author's summary 


2140. Binnie, A. M., Notes on gas flow through a nozzle, 
Proc. Camb. phil. Soc. 46, part 3, 492-499, July 1950 

First part of paper deals with steady undulations of pressure in 
Possibility of 
Recent 
analysis of experiments made by Binnie and Woods in 1938 on a 


a supersonic nozzle with straight diverging walls. 
these was predicted theoretically by Hooker in 1934 
steam nozzle has confirmed existence of undulations. Positions 
of nodes in experiments agree fairly well with Hooker's theory. 

Second part deals with calculation of flow in the throat of a 
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nozzle. Taylor's approximate theory of flow between circular 
arcs is extended to case where velocity of approach to throat is 
It is shown that symmetrical flow can then occur only 
when local The 


unique asymmetrical case is merely the reverse of Taylor's solu- 


supersonic, 
Mach number at center of throat exceeds 1. 
tion for subsonic approach velocity. Paper gives a numerical 
comparison between velocities across the throat, calculated by 
Taylor’s method and by Fox and Southwell’s iterative method, 
for subsonic approach velocities. Agreement is good for limiting 
symmetrical flow, especially at center of throat. For the unique 
asymmetrical case agreement is good at the wall but there is a 


the center W. A. Mair, Engand 


discrepancy of 27 at 


2141. Young, A. L., The drag effects of roughness at high 
sub-critical speeds, ./. roy. aero. Soc. 54, 476, 534-540, Aug. 1950. 

effect of various camouflage paints is presented for Reynolds 
number from 4.5 & 10®to 15 & 10° at constant Mach number of 
0.2 and for a range of Mach numbers from 0.2 to 0.7 at two econ- 
stant Reynolds numbers. Tests were conducted in the high speed 
tunnel at RAE on NACA 0012 section. 
movement of transition point was eliminated by fixing transition 
at O.1 chord. 


Results showed no appreciable etfeet of the above Mach num- 


Variation of drag due to 
Surtace roughness measurements were made. 
Comparison of re- 


ber range on drag Incresase due to roughness, 


sults with those obtained by Nikuradse in 1933 on sand- 
roughened pipes indicated that height of the largest roughness 
occurring With fair frequency on the surface determined the ef- 
fect of roughness on drag increases. Estimates of the effect of 
camouflage paint on representative fighters and bombers are pre- 
sented, Charts of Prandtl and Schlichting are reproduced with 
ratio of drag increase due to roughness to drag of the smooth 
plate plotted against the Reynolds number for various values of 
the ratio of roughness height to plate length. 


H. H. Hoadley, USA 


©2142 Timman, Reiner, Considerations on the air forces on an 
oscillating wing, particularly taking into account the compressi- 
bility of the air |Beschouwingen over de luchtkrachten op trillende 
vliegtuigvleugels waarbij in het bijzonder rekening wordt gehou- 
den met de samendrukbaarheid van de lucht |, Thesis, Technische 
Hogeschool te Delft, 1946, 154 pp. 

Timman, R., and van de Vooren, A. I., Theory of the oscillating 
wing with aerodynamically balanced control surface in a two- 
dimensional, subsonic compressible flow, Vat. LuchtLab. Am- 
sterdam Rap. F 54,1 + 54 pp., LO49. 

For case of an oseillating two-dimensional airfoil at subsonie 
flight speed, the acceleration potential is u(z, y) exp (¢vt + ar), 
where v denotes the circular frequency and @ denotes 7\M/y/ 
acl Me?) 
speed of sound. 


2 Mo and a being the stream Mach number and 
Here x, y are Cartesian coordinates, 2 measured 


in the stream direction from midchord. The function wu satisfies 


the equation u,, + u,, + k%u = 0, where k = v/a(l — M2)", 
If elliptic coordinates are introduced aecording to 2 = ¢ cosh & 
cos ny = csinh & sin yn, e = — 1/(1 — M?)'/2, 2] denoting the 


chord length, then the differential equation becomes 


9 9) e 9¢€ 
Mge + Unn tT 2(ke/2)*% cosh “¢ 


— Cos 2n)u = 0 
and w can be expressed in a series of Mathieu functions: 


+ 


u= 24a, Ne,” (&) Se, (y) 
] 


Here Se, (7) is the odd Mathieu function and Ne,'? (£) a modified 
Mathieu funetion. 


In the first of these reports it is shown how the boundary-value 
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problem of the oscillating flat plate airfoil can be solved in tery, 
of these functions. Reduction to the incompressible fluid ex. 
when 1-0, a@a— © isshown. The Kutta condition is wwplied 
at the trailing edge, but a singularity is permitted at the eaqj 
° Vit 


edge. Formulas for force and moment are obtained. Py.) 
includes a detailed study of the Mathieu functions that ocey, 
Second report includes a summary of first, and presents +) 





extension of the calculation to the case of airfoil with trailing. 
edge flap. Singularities that occur at the leading edges of sir 

and flap are determined with the aid of the corresponding fi, 
tions for steady flow. Pressure distribution, flap force, 

moment are calculated, as well as the force and moment 
whole airfoil. It is shown that, in the limiting case o| 
pressible flow, the results agree with the appropriate publisty 
results. No numerical results are given. W. R. Sears, USA 

2143. Miles, John W., The oscillating rectangular contro! sy-- 
face at supersonic speeds, (7. S. nav Ord. Test Sia., 
Nav. Rep. 1185, note 241, 10 pp., Oct. 1949. 

The disturbance potential due to a rectangular airfoil 
with semi-infinite span (extending from y = 0 to 4 Os 
about its leading edge in a supersonic stream is found fro: 
ized theory under the assumption that downwash ov t! , 
(y > 0) is determined as usual by its position and motio 
vanishes off the airfoil (y < 0). 
veloped by means of the appropriate Green’s function (so 


The potential can be explicit 


tribution) given earlier by author and also by Garrick and lt 
now. Solution can be interpreted physically as giving t! 
past a long oscillating control surface when the leakage throug 
the cut that separates it from the main wing along y = 0 
edge) is considered negligible; the main wing is at zero in 
all the time. 

While a reduction of the expression for pressure distribut 
terms of known functions is not feasible, force and mon 


efficients for spanwise strips can be calculated. These 
tions are extended to finite span, provided outboard edg 
line with the main wing tip; formulas hold as long as A/ 


(M2 — 1)—"/2, G. Kuerti, UA 


2144. Shires, G. L., The viscid flow of air in a narrow slot, 
Aero. Res. Counc. Lond. curr. pap., 13, 16 pp., Dee. 194, | _ 
lished 1950. 
Report contains results of a theoretical and experiments! | ca 
tigation of the one-dimensional, isothermal, viscous flow 
compressible fluid through rectangular shaped slots haying 
width large in comparison with their depth. The inertia for 
neglected with respect to pressure and viscous forces. I 
relations are obtained among pressure, mass flow, and slot d 
sions both for steady laminar flow and turbulent flow. [ 
turbulent flow case, use is made of the Blasius empiric:! re! 
between Reynolds number R, based on the hydraulic mean ce} 
and drag coefficient: A; = 0.079/R’*. For leminar flow 
good agreement between test results and theoretical resu ae 
turbulent fiow, test results seem to indicate that the | 
empirical law is applicable only if different values of the 1 
constant (0.067 to 0.087) are assigned. — Peter Chiarulli, | 


2145. Hertzberg, A., and Kantrowitz, A., Studies with a0 
aerodynamically instrumented shock tube, J. app/. Pius ¢))' 214 
874-878, Sept. 1950. fons 

Paper deals primarily with ingenious measurement | \ui 


not requiring costly, elaborate, electronic timing circus | fimey 
rapidly responding pressure-measuring elements to tiny Resy] 
wave arrivals at the test section and to measure their > 2! RC, 
Using these techniques, propagation of plain shocks it t 
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channel is studied. 


CrMs ‘ il 


converging 
}, taps small pressure pulse from shock wave through a 
lng 4!| orifice using this pressure pulse to make an electric contact 
Dort non arrival at end of tube. More exact timing of flash is ac- 
ir oe od by schlieren photography of weak shock traveling 
oprosimately at speed of sound in a smaller shock tube running 

ling- a -} to main shock tube. Strength of main shock wave is de- 
d by Rankine-Hugoniot relation and measurement of 
une- sed ot shock wave obtained from measurement of position of a 
ected shock from a small bump on shock tube wall. 

method of measuring shock strength is by means of a 

itting probe which allows one branch of shock to con- 

unaltered and other to reflect normally with shock speed 

Re- 


so! experiments on convergence of a plain shock show a 


4 } 


2 itenuined by comparison of position of these two shocks. 


sur- »sformation to a stable cylindrical shock after passage of shock 

enough into the converging section to permit several 

gs nnel reflections of the refleeted shock generated at the 

‘ransition from uniform cross section to converging chan- 
Horton G. Stever, USA 


2i49. Crocco, Luigi, On a kind of stress-function for the 
study of non-isentropic two-dimensional motion of gases, Proc 
Congr. appl. Mech. 2, part I, U, 315-829, 1948. 

i] known that the equations of two-dimensional steady 

flow can be written in the form of conditions that cer- 

ntial expressions are exact. Author makes use of this 

pressure, density, and velocity components in terms ot 

vatives of a real funetion @ with respect to the complex 

r+iy,? =x — ty: Psatisfies a homogeneous non- 

tial differential equation of the third order. The con- 

Out rigid boundaries and at shock Waves are developed 

sions for the foree and moment on a body in terms of 

No new problems are solved, but by way of illus- 

ithor derives the Prandtl-Mever solution for flow in a 

nd the purely radial flow due to a compressible point 
ink, 


Vathematical Reviews ky. Pinney, USA 


2147. Martin, Monroe H., A new approach to problems in 
two-dimensional flow, Quart. appl. Math. 8, 2, 187-150, July 
s approach to plane steady gas flow employs a formula- 

hich the stream function Y and pressure p are taken as 

nt variables and the density is regarded as an arbitrary 

of Wand p. A suitably chosen dependent variable from 

flow quantities can be derived is shown to satisfy a par- 
Herential equation of the Monge-Ampére type. Existence 
niqueness theorem for such equations is used to establish re- 
flows with pressure and velocity prescribed arbitrarily 

A generalization of a theorem of 
p(w) is made 
crroneously attributes the cited theorem to Prim alone). 


, ga preselected streamline. 
ind Prim coneerning flows with p = 


tion is established between the present approach and (1) 
Crocco, Munk and Prim, (2) Kiebel, and (3) the un- 
ne-dimensional flow theory. R. C. Prim, III, USA 


an 


2148. Ghaffari, A., A simplified theory of ‘simple waves,” 
rd, (Quart. 1, 187-194, Aug. 1949. 
\uthor discusses “lost solutions’ associated with steady two- 


‘“ensional isentropic flow of a nonviscous compressible fluid. 


ps 


its are well known [e.g., “Supersonic flow and shock waves,” 
‘ourant and K. O. Friedrichs; AMR 1, Rev. 1661}. 
c. ¥, 


Carrier, USA 





Triggering of 
Case _jjieren spark source is accomplished by a variable length trigger 
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2149. Cherry, T. M., Asymptotic expansions for the hyper- 
geometric functions occurring in gas-flow theory, Proc. 
Soc. Lond. Ser. A, 202, 1071, 505-522, 1950. 

Application of two-dimensional 


roy. 
Aug. 
hodograph method to yas 
flows leads to hypergeometric functions, of large order v, which 
usually do not converge rapidly. Because the convergence. is 
slow, the analytical and numerical behavior of the functions for 
The 


hypergeometric functions are monotonic in the subsonie range and 


large y can be obtained from their asymptotic expansions. 


oscillatory in the supersonie range so that separate expansions are 
required in each range. 

Two types of such asymptotic expansions are rigorously ob- 
tained to the terms in v (1) Elementary formulas involving ex- 
ponential or cireular functions which are singular at the sonic 
value of the argument 7 (that is, 7 = 7,). (2) Formulas involving 
Bessel functions which give uniform approximations near 7 

The first type formulas vield poor approximations near tT = T 
and the latter tvpe sy ield seven figure aceuracy over the phy sically 
significant range of 7,for vi > 10. Coefficients of the expansions 
are tabulated for gases with an adiabatie index y = 1.4 


Simon Ostrach, USA 


2150. Gabeaud, A., Base pressure at supersonic velocities, ./ 
aero. Sci. 17, 8, 525-526, Aug. 1950. 

Author presents a formula for the base pressure of simple pro- 
jectile shapes. Derivation of this formula is not given nor, in so 
far as this reviewer was able to determine, do the author's pre- 
vious writings contain the derivation. He points out that his 
formula appears preferable to a semi-empirical formula recent 


Hill 


ise-pressure predictions in the region of applicability: of 


suggested by F. Wy. Author's formula vields equally ac 
curate ty 
Hill's relation (Mach number range 1.8 to 5.1), and, in addition, 
it has the possibility of being useful at higher Mach numbers 


John \ Bar ker, USA 


2151. Chapman, Dean R., An analysis of base pressure at 
supersonic velocities and comparison with experiment, \Va/. ad 
Note 2137, 69 pp., July 1950 


Paper deals with geometrically simple shapes (no boat-tail) and 


Comm. Aero. tech 
correlates semi-empirical theory with experimental results. First, 
the flow pattern at the base of a body in an inviscid fluid, for both 
The 


results lead, in certain cases, to zero base drag so that the inviscid 


two-dimensionally and axially symmetric flow, is analyzed 
fluid theory is unsatistactory. The analysis then proceeds with a 
viscous fluid and expressions for the base-pressure coefficient 2? 
are developed. Assumption is made that base pressure is a fune- 
tion of the Mach number just upstream of base, the ratio of 
boundary-layer thickness 6, to base diameter or thickness A, and 
the boat-tail angle 8B. (B = Oin all this analysis). 
expressions for P, are obtained where 6,/h is replaced by the 


land L/{h( Re)’ 


boundary-laver flow, 


The explicit 


‘lfor the eases of laminar 


L 1s 


parameter L/ [AC Fe 


and turbulent respectively. the 
length of the body and Pe is the 


Experimental data at Mach numbers of 1.50 and 2.0 for 72, vs. 


feynolds number 


Re are presented for various cone eylinder and ogive cylinder 
combinations; these data are then correlated with the parame- 
ters L/{h( Re)’ and L/{h(Re)'*]. For the this 
correlation appears quite satisfactory and supports the basic 


two 


CUuses, 


theoretical approach made by author. Sinee most of data pre 


sented were obtained from = wind-tunnel measurements, some 


attention Is given to possible effects of the base sting used to 
support the models and the effects of shocks intersecting the 
sting downstream of the base. A discussion of the variation of 
base pressure with Reynolds number is also ineluded. 


F. WK. Hill, USA 
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2152. Germain, Paul, Some applications of the theory of 
conical flow in supersonic aerodynamics (in French), Proc. 
seventh int. Congr. appl. Mech. 2, part II, 455-469, 194s. 

Paper contains brief selections from general supersonic conical 
flow theory considered in author’s doctoral thesis. First part: 
Small-angle cones, both inclined circular and with elliptical sec- 
tion. Second part: Conical wings—svmmetrical and _ lifting, 
subsonic and supersonic edges—are treated by method of elec- 
trical analogy developed by Malavard. J.-S. Isenberg, USA 

2153. Roy, Maurice, Basic notions of aerothermo-dynamics 
(in French), Off. nat. Etud. Rech. aéro. publ. 44, 34 pp., June 1950. 


Turbulence, Boundary Layer, etc. 
(See also Revs. 2097, 2132, 2133, 2134, 2251, 2290) 


2154. Elser, K., Heat transfer in the thermic starting distance 
for hydrodynamically developed turbulent influx in a pipe (in 
German), Schweiz. Arch. 15, 12, 359-364, Dec. 1949. 

The temperature field in a thermic starting distance in turbu- 
lent flow in a pipe is investigated. In the first part of the starting 
distance one can, because of admissible simplifications, give the 
complete solution of the corresponding differential equation, 
which can be expressed by a remarkably simple power law. 

Translation from author's summary 


2155. Gértler, H., On solutions of nonlinear partial differen- 
tial equations of boundary-layer type (in German), Z. 
Math. Mech. 30, 8/9, 265-267, Aug. /Sept. 1950. 

Paper contains discussion on unicity of solution and comparison 


angew. 


with approximate methods for solving certain types of nonlinear 
partial differential equations occurring in studies of motion of 
viscous fluids, e.g., the boundary layer. Usual restrictions are 
made on the class of functions considered, and additional property 
on monotone dependence on uy, is assumed. Outlined proof is 
patterned after one by H. Westphal [.Math. Z. 51, p. 690, 1949]. 
Author promises a full proof and a more lengthy discussion on use 


of the method in a later paper. Knox Millsaps, USA 


2156. Regenscheit, Bruno, Automatic suction (in German), 
Thermtk 3, 11, 175-179, Nov. 1950. 

Measurements on NACA profile 23015 show the necessary 
amounts of suction for differing AC; as function of the position of 
a suction slit on the upper side of the profile. For a given angle of 
attack, this amount is considerably higher if the slit is placed near 
the rear of the profile. Author recommends use of an inclined slit 
at the trailing edge. It is then possible to influence lift of the pro- 
file up to a certain limit by regulating the suction volume, be- 
cause of the fact that flow of air behind the profile is deflected 
more by larger suction volumes than by smaller ones. 

For small angles of attack, the pressure distribution on profiles 
On the other hand, 
pressure measurements on whole wings show a considerable sub- 
pressure at the tips. By connecting the inclined slit at the trailing 
edge with an opening at the wing tips, one obtains an automatic 


has a superpressure at the trailing edge. 


suction. Author gives for above-mentioned profile the gain of 
lift and decrease of drag due to the arrangement and discusses the 
efficiency of this kind of suction. K. Pohlhausen, USA 


2157. Wuest, W., Turbulent mixing phenomena in cylindri- 
cal and conical mixing nozzles (in German), Z. Ver. dtsch. Ing. 
92, 35, 1000-1001, Dec. 1950. 

Experimental study of quantity of fluid set in motion by tur- 
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bulent air jets in the free air, and by turbulent water jets ; 
water, the jet being surrounded by a eylindrical mixing nozzle 
with varying ratio of nozzle to orifice diameter, and by conjes)), 
For free jet in air at distances greater th, 


5 orifice diameters, ratio of total flux at any distance to that a +) 


expanding nozzles. 


orifice is 0.288 times the distance in orifice diameters, Wj) 
eylindrical mixing nozzle, the total flux decreases below tha: o: 
the free jet at large distances, the mixing nozzle “saturates’ a. 
Conical nozzles show |i: 
Hugh L. Dryden, US4 


the length of the nozzle is increased. 
advantage. 


2158. Lessen, Martin, On stability of free laminar boundar, 
layer between parallel streams, Vat. adv. Comm. Aero. Rep. 974 
9 pp., 1950. . 

See AMR 3, Rev. 2437. 


Aerodynamics of Flight; Wind Forces 


(See also Revs. 1922, 2092, 2102, 2116, 2122, 2126, 2127, 2128 2129 
2141, 2192, 2205, 2211, 2223, 2224) 


2159. Dommasch, Daniel O., Sherby, Sydney S., and 
Connolly, Thomas F., Airplane aerodynamics, New York, ‘f\- 
ronto, London, Pitman Publishing Corp., 1951, xiii + 520 ; 
$6.50. : 

The development and maintenance of a satisfactory curriculu 
and the supplying of it with suitable textbooks, a difficult prob e1 
for the engineering educator, is particularly true in aeronaut 
engineering where progress in the art of design and its supporting 
The curriculum rapidly be- 
comes crowded with existing material, and the problem of how t 
find the time to deal adequately with new developments becomes 
progressively more and more difficult. 


sciences has been unusually rapid. 


Recent developments 1: 
jet propulsion and high-speed flight provide an outstanding | 
ample of this situation. 

Book appears to be an excellent solution to this problem in - 
far as this phase of aeronautical engineering is concerned. Th 
time has undoubtedly passed when compressible-flow theory 
its manifold problems can be considered as purely the domain \ 
the research engineer or physicist and graduate student. \\ 
can this subject be satisfactorily treated merely as an addendu 
or supplement to the aerodynamics of incompressible fluids. A 
integrated treatment of aerodynamics covering the whole spec: 
spectrum is urgently needed. This requirement is filled by ths 
book in an outstanding manner. 

The book is based on a course of advanced training for engineet 
pilots at the Naval Air Test Center and therefore reflects \«\ 
design philosophies to some extent. This influence, however, 
does not completely dominate the book nor does it appear to have 
any significant effect on the basic material presented. The tex! 
begins with a chapter on the standard atmosphere in which 4 
thorough analysis of typical aeronautical problems is given, 
cluding a summary of upper atmosphere data. Chapter 2 pi! 
sents the basie principles of aerothermodynamics, while types © 
flows are discussed in chapter 3. Applications of this materia! ' 
studies of airfoil and wing theory, drag and propellers are given! 
chapters 4 through 7. Aircraft propulsion is well presented © 
chapter 8, including a discussion of various types of jet engine 
as well as the reciprocating engine-propeller combination. Chal 
ters 9 and 10 deal with performance calculations in a basic mann" 
without any attempts to emphasize the use of a particular syst" 
of analysis. Chapter 11 discusses simple maneuvers and include 
an excellent treatment of the subject of gust loads and the us 
the V-g diagram. Chapters 12 through 15 cover stability 8" 
control problems, with primary emphasis being placed on s* 
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vility. Che final section, chapter 16, gives an extremely useful 


i unique treatment of seaplane problems not found in most 
wks of this type. 
\s stated in the preface, the book does not pretend to be a com- 
and thorough treatment of all aspects of theoretical aero- 
jamics involved. It does present fundamental principles 
rietly but soundly and appears to strike a happy medium between 
sh highly theoretical text and the ‘‘design handbook” approach. 
, useful feature of the book is a list at the beginning of each 
yapter of units and symbols used. Well-selected sets of prob- 
ms add to its value for the engineering teacher. Book should 
ave as an outstanding contribution to the literature of aero- 
nautical engineering. M. J. Thompson, USA 


2100. Queijo, M. J., and Wolhart, Walter D., Experimental 
investigation of the effect of vertical-tail size and length and of 
fuselage shape and length on the static lateral stability characteris- 
tics of a model with 45° sweptback wing and tail surfaces, Nat. 

Comm. Aero. tech. Note 2168, 59 pp., Aug. 1950. 
Report describes basic research on influence of fuselage shape 
| vertical tail size on static lateral stability characteristics of 
plane, conducted at zero angle of incidence (tests showed 
iigle of incidence did not affect lateral force and yawing 
Positive side force increased with decreasing fine- 
oss ratio Of fuselage (theory predicts no side force). Fuselage 
nape, for constant fineness ratio, had negligible effect on side 


rivatives ). 


oeflicient based on fuselage side area. 

Directional instability was about two thirds that predicted by 
sical theory for isolated fuselages. 

Reduction in area of vertical tails (geometrical aspect ratio 
tant), Over range tested, for a given fuselage resulted in 
ease of effective aspect ratio of tail. Theory indicates oppo- 
effect tor tail sizes below range tested. Combined with 

vlage, tail effectiveness decreased with increasing incidence, 
iully above angles where wing became partially or completely 
ed John G. Ross, England 


2161. Mules, John W., On the equations of longitudinal 
stability. II, J. aero. Sct. 18, 3, p. 212, Mar. 1951 (Note in 
ider’s Forum). 


2162. Vazsonyi, Andrew, Longitudinal stability of autopilot- 
controlled aircraft, J. aero. Sci. 17, 7, 399-416, July 1950. 
“udies of aircraft stability depend on the exterior dynamics of 
rirame and the interior dynamics of the computer autopilot. 
' longitudinal motion, the equations for the simple airframe 
stated in unconventional form. Equations are solved for 
sonic and supersonic cases, first for uncontrolled flight, then 
' proportional control, and finally for s computer autopilot 
With a simple time lag. 
ln stating the stability equations, functions of the usual aero- 
‘vnamie coefficients and inertias are used to define ‘‘wind tunnel,” 


phugoid,”’ and “gyroscopic” frequencies and dampings. 
i 


These, 
i tWO gyroscopic time lags and the static measure of clevator 
Modifica- 
‘hs to the equations for subsonic and supersonic cases are made 
Differ- 

‘sin the two cases are pointed out by analysis and by analog- 
‘uputer results, first for uncontrolled flight (elevator locked), 
‘ten for proportional control in which elevator deflection varies 
“rectly with change in attitude; a combination of rapid oscil- 
“ons and slow response to command makes this simple system 
“practical for the supersonic case. Using both attitude and its 
“‘vative as inputs to the autopilot with « simple time lag, values 
“'the damping ratio are found that minimize the rapid oscilla- 


Tecliveness, essentially characterize the system. 


‘ld typical values of the new coefficients listed for each. 
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tions; then a proportional control with sufficient time lag to 
avoid these oscillations and yet give satisfactory steering is added. 
Result gives good damping and fast steering but requires a fast- 
acting servo. 

This presentation of the aerodynamic coefficients seems signifi- 
cant, although perhaps not final. Analysis of the equations de- 
pends heavily on cubic charts of Y. F. Lin which are not presented 
and may not be readily available; since this dependence is not 
essential to the results, a more direct method might be preferred. 
Conclusions are based primarily on special cases and may not be 
justified in all cases. The importance of a complete dynamic 
analysis of the airframe-autopilot combination is clearly demon- 
strated and should not be underemphasized. 

Everett T. Welmers, USA 


2163. Schy, Albert A., A theoretical analysis of the effects of 
fuel motion on airplane dynamics, Nat. adv. Comm. Aero. tech 
Note 2280, 53 pp., Jan. 1951. 

It is assumed that the fuel in each tank oscillates as a rigid 
body and may be treated as pendulum with two degrees of free- 
dom. Lagrange’s equations are applied to obtain the general 
equations of motion of an airplane coupled with several such fuel 
pendulums. The equations are extremely complicated in their 
general form and so trends are evaluated by numerical calculations 
of specific cases. Calculations were carried out on a relay com- 
puter using « step-by-step matrix method for solving the set of 
linear differential equations. 

It is found that considerable disturbances of the normal sir- 
plane motion can be caused by fuel motion; disturbance is 
usually in the form of an irregular small amplitude oscillation 
Ratio between fuel and airplane frequencies is an important tac- 
tor, When these are equal, even moderate amounts of fuel my 
cause considerable disturbances. 

It is suggested that phenomena investigated may explain the 
smell amplitude lateral oscillations which are troublesome 
characteristics of certain high-speed airplanes. 


Dana Young, USA 


2164. Stevens, Frederick, and Stevenson, K. Martin, A de- 
sign method for automatic longitudinal control systems, Avro. 
Engng. Rev. 10, 1, 18-23, Jan. 1951. 

Paper presents method for designing a control-system tor air- 
planes in which control of altitude is separated from control of 
speed. From aircraft longitudinal stability equations and pitch- 
autopilot equation, the four aircraft transfer functions (concern- 
ing the changes of airspeed and altitude as a result of pitch and 
thrust changes) are derived and are considered to be unalterable 
in the analysis. The four control-system transfer functions 
(transforming a measured error in speed or altitude into pitch 
and throttle adjustments) can be chosen in such a way that two 
arbitrary relations are satisfied, since there are only two variables 
to be controlled. These relations are defined by requiring that 
an air-speed error does not affect altitude and an altitude error 
Procedure is illustrated by design of auto- 
matic control system for Northrop F-61C airplane. 

J. Buhrman, Holland 


does not affect speed. 


2165. Sponder, E. W., Investigations of lateral stability of a 
glide bomb using automatic control having no time lag, Nat. adr. 
Comm. Aero. tech. Memo. 1248, 54 pp., Aug. 1950. 

Translation from article in ZW B Forschungsber., no. 1819, May 
1943. 


2166. Charriou, André, The development of jet helicopters 
France, Aircr. Engng. 22, 260, 292-295, Oct. 1950 
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An account of the work being done at the Société Nationale de 
Constructions Aéronautiques du Sud-Ouest. Id. 
2167. Dini, Giovanni E., On helicopter stability (in Italian), 


Aerotecnica 20, 5, 297-306, Nov. 1949. 


2168. Carpenter, Paul J., Effects of compressibility on the 
performance of two full-scale helicopter rotors, Nat. adv. Comm. 
Aero. tech. Noie 2277, 17 pp., Jan. 1951. 

I:xperimental data were obtained in simulated hovering (test 
tower) on two 20-ft radius rotors through tip speeds ranging from 
350 to 770 fps and pitch angles from 0° to those limited by objec- 
tionable vibration. One rotor had flat blades, the other incor- 
porated s° 
eauses rapid increase of profile-drag torque coefficient once the 


linear twist. Results show that compressibility 
critical combination of tip speed and tip angle of attack is ex- 
ceeded. At identical thrust coefficients twisted blades showed 
slightly lower increase in profile power due to compressibility. 
However, measurements indicated profile-drag torque cocfhicients 
of both rotors increased as much as 400% of their incompressible 
author uses the somewhat misleading term ‘theoretical’ ) value. 

Blade aerodynamic piteching-moment coefficients showed only 
small variation, for both rotors, over the whole test range. 

In addition to furnishing first reliable experimental data on the 
effects of compressibility on performance of full-scale helicopter 
rotors, this paper also shows (by comparing tests with computa- 
tions) that profile power can be accurately predicted by using 
two-dimensional airfoil characteristics covering the range of 
Mach numbers and lift coefficients encountered on actual rotors. 
W. Z. Stepniewski, USA 


2109. Hoerner, Sighard F., Base drag and thick trailing 
edges, J. aero. Sct. 17, 10, 622-628, Oct. 1950. 

experimental data on additional drag (‘‘base’’ drag) due to a 
sharp cut-off (flat base) such as on projectiles, airfoil sections, 
and overlapping plates are presented and empirical formulas tor 
drag coefficients given. Base drags ure shown to be a function of 
It is shown that the lift-drag ratio of a thick air- 
toil section may be improved and the maximum lift and lift-curve 


forebody drag. 
slope increased by thickening the trailing edge. A curve for 
estimating the supersonic base drag when the subsonic coefficient 
is known is also given. Louis Landweber, USA 

2170. Tests at Guidonia model basin on electrically propelled 
aerial torpedo F.F.F. 120-500-360, David W. Taylor Mod. Basin 
Transl. 196, 11 pp., Sept. 1950. 

Translation from Direz. Super. Studi. Esper. Rep. 236, Apr. 
19438. 


2171. Johns, T. F., Parachutes with an axial cord as well as 
cords over the canopy, Aero. Res. Counc. Lond. Rep. Mem. 2336, 
17 pp., 1950. 

A parachute with gore bulges and a central axial cord is studied. 
Hoop curvatures of the gores are substantially larger than the 
axial curvatures so that the fabric axial loadings are negligible. 
Study is thus essentially of a parachute having only fabrie hoop 
It is found that the length of the central cord has the 
following effects: Approximately no effects on the shape of the 
gores: variation of drag, the maximum occurring with the central 


stresses. 


and ordinary rigging lines about equal in length; increase in 
squid-state speed with decrease in length; no effect on stability. 
For a given bulk this parachute will provide greater drags, higher 
critical squid speeds, and equal stability in relation to comparable 
conventional parachutes. Tables and plots are presented for an 


illustrative case. M. G. Scherberg, USA 
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2172. Horton, Elmer A., Loftin, Laurence K., Jr., and Racisz. 
Stanley F., Analysis of the effects of boundary-layer contro} on 
the power-off landing performance characteristics of a liaison type 
of airplane, Vat. adv. Comm. Aero. tech. Note 2143, 51 pp. Aug 
1950. 

Comparative calculations of power-off landing characteris, 
are presented for assumed airplanes having a pay load of 1500 
and a flight duration of 5hr. The aspect ratio was varied fro, * 
to 15, wing span from 25 to 100 ft, and the engine brake hp try 
300 to 1200. 
sumed for the airplanes with and without boundary-layer eon; 


Maximum lift coefficients of 5.0 and 2.8 were 
Maximum liit ficients of 5.0 i? 


respectively. 

For a specified airplane maximum speed, the total landing jx. 
tance can be reduced from 25 to 40% by use of boundary-la) 
control, which also reduces ground-run distance, stalling spec 
and gliding speed, whereas sinking speed was increased 
slightly. Boundary-layer control is much more effective i; 
ducing landing distance than the take-off distance [E. A. Hor: 
J. H. Quinn, Jr., NACA T.N. 1597, 1948]. 


From authors’ summary by Julius Rotta, Germa; 


2173. Smiley, Robert F., A study of water pressure distriby- 
tions during landings with special reference to a prismatic mode! 
having a heavy beam loading and 30° angle of dead rise, \ 
adv. Comm. Aero. tech. Note 2111, 40 pp., July 1950 

Paper presents pressure measurements obtained on «a 5- 
prismatic model having an angle of dead rise of 30°, a beam 
ft, and a beam-loading coefficient of 18.8. Model was sul}: 
smooth-water landings at fixed trims of 6°, 15°, 30°, and 
fora range of flight-path angles from approximately 2° to 20 

Initial impact conditions and maximum pressures 
sented for all landings together with time histories of th: 
ties and pressure distributions for several representative binding 
The instantaneous pressures for a given draft, trim, and lo 
on the hull bottom are found to be directly proportions! 
square of the velocity normal to the keel. Comparisons 
experimental pressures and theoretical pressures indicate deg 
of correlation and some limitations of available theoretical 


ments. From author’s sum! 


2174. Anscombe, A., and Raney, D. J., Low speed tunnel 
investigation of the effect of the body on (’,,, and aerodynamic 
centre of unswept wing-body combinations, Acro. vs. ( 
Lond. curr. pap. 16, 52 pp., Apr. 1949, publ. 1950. 


2175. Zaat, J. A., A profile-catalog with 36 symmetrical pro- 
files for profile computations and profile constructions (in Dui. 
Nat. LuchtLab. Amsterdam Rap. F 56, 29 pp., 24 tables, Jan 
1950. 


2176. Loftin, Laurence K., Jr., and Bursnall, William J., The 
effects of variations in Reynolds number between 3.0 > 10° and 
25.0 X 10° upon the aerodynamic characteristics of a number 0 
NACA 6-series airfoil sections, Nat. adv. Comm. Aero. hep.” 
20 pp., 1950. 

Results are presented of an investigation made in the Lang! 
two-dimensional low-turbulence pressure tunnel to deter 
the two-dimensional lift and drag characteristics of nine NACA" 
Airfoils selected represent sections havi 
variations in airfoil thickness, thickness form, and camber The 
characteristics of an airfoil with a split flap were determines ! 
one instance, as was the effect of surface roughness. Qualit!!"" 
explanations in terms of flow behavior are advanced for obse'\’ 
types of flow. 

One of the more interesting results was that the incres*!!!+ 


series airfoil sections. 
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is number trom 9.0 X 10® to 15.0 & 10° resulted in the 
<| complete disappearance of the low-drag range of all the 
Js except that of 18% thickness. 
John R. Spreiter, USA 


2177. Truckenbrodt, E., A simple method for calculating the 
jownwash of wings (in German), /ng.-Arch. 18, 4, 233-238, 1950. 
\uthor considers evaluation of well-known integral for induced 
ch |Multhopp, Luftfahrtforsch. 15, p. 463, 1938]. For 
jistances ahead of and behind wing, integrand is simplified 


te- 


ning lowest order terms in expansion of integrand. 
contains two terms: First, downwash integral evaluated at 
ng fine multiplied by simple function of streamwise distance; 
Before 


ition several results are seen: (1) Far ahead there is no 


integration of spanwise circulation distribution. 
ical or spanwise variation, and value depends only on total 
but not distribution; (2) far behind, value is twice that at lift- 


\uthor gives formula for location of vortex sheet, calculates 
ish at lifting line, and computes several special circulation 
tions. Results of latter agree well with exact calcula 
y streamwise distances greater than half span. 


Morton Finston, USA 


2178. Hopkins, Edward J., Lift, pitching moment, and span 

ad characteristics of wings at low speed as affected by varia- 
tions of sweep and aspect ratio, Nat. adv. Comm. Aero. tech. Note 
84, 32 pp., Jan. 1951. 


\1 


surements of the lift, pitching moment, and pressure dis- 
- 30°, 0°, 35° 


Wing span was de- 


of a wing which was swept 10°, ~ and 45° 
at low speed in a wind tunnel. 
+d to give aspect ratios of 6.8, 5.8, 4.2, 3.4, and 2.8 with 
ding taper ratios of approximately 0.4 to 0.7. experi- 
fects of independent variations of sweep and aspect ratio 
rve slopes, span-load distributions, aerodynamic-center 
ind spanwise center-of-pressure locations are compared 

ts estimated by use of Weissinger method. 
\ sufhcient reduction of the aspect ratio of swept wings 
ted the statie longitudinal instability at moderate to high 
efheients, but failed to eliminate premature local stalling 
ted with swept wings. Weissinger method gave good agree 
vith experimental lift-curve slopes, but slightly underesti- 
the lift earried over outer portions of wings. 


From author’s summary 


2179. Johnson, Harold S., and Hagerman, John R., Wind- 
tunnel investigation at low speed of a 45° sweptback untapered 
semispan wing of aspect ratio 1.59 equipped with various 25-per- 
cent-chord plain flaps, Na/. adv. Comm. Aero. tech. Note 2169, 26 

(ug. 1950. 


2180. Malvestuto, Frank S., Jr., Margolis, Kenneth, and 
Ribner, Herbert S., Theoretical lift and damping in roll at super- 
sonic speeds of thin sweptback tapered wings with streamwise 
ups, subsonic leading edges, and supersonic trailing edges, Nat. 

‘omm. Aero. Rep. 970, 16 pp., 1950. 

‘ee AMR 2, Rev. 1424. 


‘181. Walker, Harold J., and Ballantyne, Mary B., Pressure 
4stribution and damping in steady pitch at supersonic Mach 
cumbers of flat sweptback wings having all edges subsonic, Nat. 
' Comm. Aero. tech. Note 2197, 62 pp., Oct. 1950. 
“Subsonie edge” refers to edge with normal components of flow 


“UDsor 


ni Wing has straight edges, zero rake at tips (but caleu- 
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lutions are also adaptable to negative rake). Mach lines o1 gerbil 
ing in trailing edge do not intersect leading edge. 

Calculation applies linearized potential theory. On basic pres- 
sure distribution for triangular wing, conical and quasiconical 
pressure fields are superimposed to cancel excessive pressures in 
wake and tips of sweptback wing. Secondary corrections neces- 
sary tor the cancellation of excess pressures arising in some regions 


Authors 


suggest that calculation of further corrections is not justified be 


from primary corrections are regarded as negligible 


cause with real wings effect of boundary layer would exeeed them 
Formulas derived are illustrated by «x numerical example. 
Calculation follows analysis of Doris Cohen |AMR 1, Rev. 697| 
and of same authors [AMK 4, Rev. 1716]. Damping in pitch of 
sweptback wings was treated with same method in simplified 
form by H. 8S. Ribner [AMR 4, Rev. 1269]. 
Kdgar Krahn, England 


2182. Harmon, Sidney M., and Martin, John C., Theoretical 
calculations of the lateral force and yawing moment due to rolling 
at supersonic speeds for sweptback tapered wings with stream- 
wise tips, Nat. adv. Comm. Aero. tech. Note 2156, 25 pp., July 
1950. 

Analvsis of aireraft laternl motion frequently requires deriva- 
tives of lateral torce and yawing moment with respect to rolling 
velocity. Linearized supersonic theory is employed to give these 
derivatives. The results, applicable within a limited range, are 
presented In convenient graphical form. Paper extends the 
number of cases for which these derivatives are known. Previous 
AMR 1, Rev. 695; 2, Rev. 225; 4, 
Wilbur L. Mitchell, USA 


results are reported in 
Rev. 1718: 3, Revs. 2450, 2460. 


2183. Lampert, Seymour, Rolling and yawing moments for 
sweptback wings in sideslip at supersonic speeds, \af. «/ 
Comm. Aero. tech. Note 2262, 55 pp., Jan. 1951. 

Method used by Doris Cohen [AMR 1, Rev. 697] is applied to 
the motion of a wing in constant yaw in the ease where the wing 
plan form consists only of straight subsonie edges. Method is 


illustrated by several examples Hideo Yoshihara, USA 


2184. McCullough, George B., and Haire, William M., Low- 
speed characteristics of four cambered, 10-percent-thick NACA 
airfoil sections, Nat. adr. Comm. Aero. tech. Note 2177, 25 pp.. 
Aug. 1950. 

A previous NACA study indicated that, when thin airfoil sec- 
tions are cambered for approximately uniform chordwise loading, 
differences in the high-speed drag characteristics of “conven- 
tional” and “low-drag’ types of thickness distribution tend to 
disappear. This paper presents low-speed force measurements for 
a conventional and a low-drag type airfoil, each cambered with the 
same a-type mean line for design-lift coefficients of both 0.3 and 
0.8. For each design-lift coefficient, the airfoil with the more for- 
ward location of maximum thickness had the higher maximum 
lift coefficient. Gerald EF. Nitzberg, USA 


2185. Amick, James L., Comparison of the experimental pres- 
sure distribution on an NACA 0012 profile at high speeds with that 
calculated by the relaxation method, Vat. adr. Comm. Aero. tech 
Note 2174, 9 pp., Aug. 1950. 

Pressure-dist ribution measurements were made on a 5-in-chord 
NACA 0012 airfoil at zero angle of attack in the Langley rectan- 
gular high-speed tunnel, a 4- by 18-in. closed-throat tunnel, and 
compared with results caleulated by Emmons for an equivalent 
airfoil-channel configuration by using the relaxation method 
Comparison shows good agreement between theory and experi- 


ment at low Mach numbers. At higher Mach numbers, however 
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the theoretical calculations indicate higher negative pressure co- 
efficients than were obtained experimentally. Spread between 
the values predicted by theory and experiment increases with in- 


creasing Mach number. From author’s summary 


2186. Aircraft-structure testing equipment at Farnborough, 
Engineering 169, no. 4405, 717 718, June 1950. 


2187. Gassner, E., Preliminary results from fatigue tests 
with reference to operational statistics, Vat. adv. Comm. Aero. 
tech. Memo. 1266, 18 pp., May 1950 (Translation from Lilienthal- 
Gesell. fiir Luftfahrtforsch., Ber. 106 1. Teil, 1939, pp. 9-14. 

A fatigue-type test was devised in which different alternating 
loads of numbers of cycles and amplitudes, approximating those 
found to oecur during flight (statistics from Kaul), were super- 
imposed on level flight loads and applied both to test bars and to 
some simple aircraft structural elements. A sequence of first 
increasing the load in steps to « maximum value and then simi- 
larly decreasing the load to x minimum value was followed, with 
about 12 such sequences necessary to cover the number of load 
variations required by the statistics for 3000 flying hours for a 
given type of plane. A repetition of such tests with different 
stress scales was made to determine curves of ‘tolerable maximum 
stress.”” Influences of variations of the loading sequence showed 
that the tolerable maximum stress for a given number of stress 
reversals was greater for loads increasing during a test than for 
decreasing loads. Rest periods between load sequences caused a 
decrease in tolerable maximum stress for a small number of cycles 
and an increase for a large number of cycles. The results were 
applied to current (1938 German) airpline construction. 

Irwin Vigness, USA 


2188. Guyot, H., and Schimkat, G., Multiple stage fatigue 
tests (in French), Rech. aéro., no. 18, 3-9, Nov.-Dee. 1950. 

A fatigue test is described based on an elementary cycle of 
successive loads which are a fraction of the loads experimentally 
registered during the life of the considered type of airplane, but 
which have the same distribution of loads versus time. Cycle is 
repeated until the specimen fails, giving the ratio of its life to ex- 
pected life of the airplane. A machine able to produce the cycle 
is pre duced. 

A comparison is given between multiple-stage fatigue tests (on 
too few parameters to be conclusive) to show that it is possible, for 
a given material, to conservatively substitute a single-stage fatigue 
test for the multiple-stage fatigue test 

C. Riparbelli, USA 


2189. DeYoung, John, Theoretical antisymmetric span load- 
ing for wings of arbitrary plan forms at subsonic speeds, Nat. adv. 
Comm. Aero. tech. Note 2140, 95 pp., July 1950. 

The three-dimensional Prandt|-Glauert transformation is used 
to correct results of the Weissinger integral equation for com- 
pressibility. Coefficients of the simultaneous equations which 
arise in solving the Weissinger equation for antisymmetric loadings 
are shown to be functions of two parameters for a wide class of 
plan forms. These coefficients are computed and plotted for a 
seven-point procedure. By making use of these charts, comput- 
ing time required to solve the Weissinger integral equation for 
antisymmetric loadings is reduced by a large factor. For the 
special case of straight-tapered wings, the loading distributions 
and values of C,, and C;, are given in chart form for a range of 
Results are shown to be in agreement with 

H. R. Lawrence, USA 


wing plan forms. 
experimental data. 
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2190. Curfman, Howard J., and Gardiner, Robert A., Method 
for determining the frequency-response characteristics of ap 
element or system from the system transient output response to , 
known input function, Vat. adv. Comm. Aero. Rep. 984, 10 pp 
1950. 

See AMR 3, Rev. 2573. 


Aeroelasticity (Flutter, Divergence, etc.) 


(See also Revs. 1940, 2094, 2118, 2143, 2190) 


2191. Isakson, G., and O’Brien, T. F., The influence of some 
parameters in the flutter problem, J. aero. Sci. 17, 5, 318-319 
May 1950. 


2192. Ruppel, W., On the determination of nonstationary 
aerodynamic coefficients of a sweptback wing (in French), Rec) 
aéro., no. 16, 55-59, July-Aug. 1950. 

Method of determining the aerodynamic coefficients, based 
strip theory, for the flutter analysis of a swept wing is being de- 
Explicit results are given for incompressible flow. 

John W. Miles, USA 


veloped. 


Propellers, Fans, Turbines, Pumps, etc 


2193. Vogeley, Arthur W., Axial-momentum theory for pro- 
pellers in compressible flow, Nat. adv. Comm. Aero. tech. Not 
2164, 14 pp., Aug. 1950. 

Fundamental formulas are developed. Results and implica- 
tions are discussed and compared with incompressible case for 
typical problem, illustrated in graphs. Rough consideration 
phenomena when inflow surpasses sound barrier. 

Kinar Hogner, Sweden 


2194. Westphal, Willard R., and Dunavant, James C., Applica- 
tion of the wire-mesh plotting device to incompressible cascade 
flows, Vat. adv. Comm. Aero. tech. Note 2095, 28 pp., May 195!) 

On the wire-mesh plotting device developed by Genera] Elec- 
tric, the streamlines and equipotential lines of an incompressibl: 
inviscid flow are represented by a network of spring-steel wires 
instead of by penciled lines. The wires are made to cross eac! 
other at right angles by passing them through holes drilled « 
right angles in brass pins. In order for the wires to form curv: 
linear squares, another network of wires is placed at an angle ©! 
45° with respect to the first network. The grid must be aligne! 
manually using a small mirror. Method has been used to find 
flow patterns about four turbine cascades and one compress! 
cascade. Mechanical accuracy of the plot may be checked 
comparing the normal force exerted on the blade as calculate: 
from the velocity diagram, the measured circulation, and tro! 
the integrated area of pressure distribution. Results tor ‘ 
typical turbine-blade cascades are shown to compare well Wi! 
the experimental data. The inverse problem of finding ' 
turbine-blade shape with given pressure distribution over | 
upper surface may also be solved by use of this plotting device 

Walter Wuest, Germans 


2195. Fickert, Karl, Experiments with blade cascades for 
retarded flow with large deflection (in German), Forscl. ( 
Ing.-Wes. B. 16, 5, 141-146, 1949/50. 

The influence of boundary-layer suction slots on blades [" 
axial compressors with deflection angles of 55° (high spec! 


duty) is examined. By means of Betz’s impulse method, ¢™é 
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ficient Cy (ew) has been calculated. For six different shapes 
lades (four of which were slotted) the value of ratio C;/Cp 
«been plotted against the ratio of slot width to blade chord and 
overlapping of both blade parts. 


it 


itive At most favorable 
ith of 8% and overlapping of 1-2%, the drag coefficient was 
out 20° and the lift coefficient 80% (max 1.2) higher than on 
wes without slots, and efficiency was raised from 87.6 to 91.7%. 
In Fig. 10 there is a mistake in denoting the ratio 1/e = C,/Cp. 
introduction, the angle of deflection should read 55° instead of 
Otakar MaSstovsk¥, Czechoslovakia 


2190. Kohlmann, H., The development of a hollow blade for 
exhaust gas turbines, Vat. adv. Comm. Aero. tech. Memo. 1289, 
sl pp., Dee. 1950. 

Translation of ZWB Untersuchungen und Mitteilungen, no. 
“48 Dec. 1943. 


2197. McDonald, G. G., Hydraulic efficiency of rotodynamic 
pumps, /'rans. Instn. Engrs. Shipb. Scot. 94, part 2, 77-88, 1950-— 
1951 

\n analysis is given of the difference of hydraulic efficiency be- 

cen model and prototype for centrifugal pumps and turbines. 
\athor amplifies the established theory by introducing additional 
mensionless parameters such as the flow pattern number J, 
ative roughness number /’, and special Reynolds numbers for 
e passage flow R, and disk friction R,p. Assuming J practically 
nstant When £ attains its maximum, a formula is obtained for 
which contains functions of /@ and F for coefficients of fluid 
tion and constants. By evaluating these funetions for 
minar, smooth-turbulent, rough-turbulent flow and the transi- 
Finally, 
ithor compares his results with earlier formulas of the deficiency 


region, four separate expressions are found for EF. 


iby Moody and others, and points out that better agreement 
be obtained between model and prototype efficiencies of 
imps if the ‘teddy’ or shock-type head losses are considered in 
rormula, as Was done by him in an earlier paper. 
O. FE. Teichmann, USA 


2198. Takeyama, Hisawo, Helical vortices and cylindrical 
ooundaries of circular section (in Japanese), J. Soc. appl. Mech. 

ipan 3, 6-8, Jan. 1950. 

The velocity potential for a helical vortex filament has been 
snown to be expressed in terms of Bessel functions [S. Kawada, 
lero. Res. Inst. Tokyo, Rep. no, 172, 1939]. Starting from this 
\pression, the author determines the additional velocity potential 
sulting from the existence of a coaxial cylindrical boundary of 
rcular section. He then estimates the tip loss and body inter- 
erence for axial blowers. 

Itiro Tani, Japan 


2199. Bowen, J. T., Sabersky, R. H., and Rannie, W. D., 
Investigations of axial-flow compressors, 7’rans. Amer. Soc. mech. 
Engrs. 73, 1, 1-14, Jan. 1951. 

i-quations are derived for distribution of axial velocity of flow 
These 
lations may be applied to design as well as to off-design condi- 
‘ous. Their validity has been checked by tests. Test appara- 
‘us is deseribed. Effect of off-design conditions on axial velocity 
Ustribution proved to be remarkable. even for the case of the 
“called vortex design. Cascade losses are analyzed and are 

iid to be especially high in the region of the wall boundaries. 
‘' is suggested that profiles should be adapted to the wall bound- 


ary laver, 


‘rough stators or rotors of axial-flow turbomachinery. 


Friedrich Weinig, USA 
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2200. Tache, J., Computation of the mechanical resistance 
of a spiral case of a hydraulic turbine (in French), Bull. tech. 
Vevey 10, 1, 32-47, 1950. 


2201. Samuels, John C., and Gale, B. M., Effect of humidity 
on performance of turbojet engines, Vat. adv. Comm. Aero. tech 
Note 2119, 30 pp., June 1950. 

Approximate correction tactors for humidity on the pertorm- 
ance of a jet engine are obtained from simplified similarity con- 
sideration. The results are compared with those from more de- 
tailed ecyele analysis and from experiments. Hsuan Yeh, USA 


2202. Wilcox, E. Clinton, Turbojet thrust augmentation by 
evaporation of water prior to mechanical compression as deter- 
mined by use of psychrometric chart, \at. adv. Comm. Aero. tech 
Note 2105, 33 pp., June 1950. 

The thrust augmentation of a turbojet engine resulting from 
the constant-pressure evaporation of water upstream of the com- 
pressor is analyzed on the following basis: The lowering of the 
temperature at compressor inlet influences the performance of 
the engine at various flight conditions in a manner that can be 
predicted from the performance characteristics at test stand. 

Hsuan Yeh, USA 


2203. Sanders, John C., and Chapin, Edward C., Equilibrium 
operating performance of axial-flow turbojet engines by means of 
idealized analysis, Vat. adv. Comm. Aero. Rep. 987, 12 pp., 1950. 

See AMR 4, Rev. 392. 


2204. Reid, J., addendum by P. J. Herbert, The gas dynamic 
theory of the ramjet, lero. Res. Counc. Lond. Rep. Mem. 2370, 
52 pp., 1946, published 1950, 


2205. Wahl, William, and Sulkin, M. A., Jet engine thrust 
measured in flight, Soc. auto. Engrs. J., 58, 9, 46-48, Sept. 1950 

Described here in brief is method used by North Amevican 
Aviation, Ine., to measure thrust output of turbojet engines in 
flight. In fact, method was used to obtain these data at true ait 
speeds in excess of 600 mph and at altitudes extending from sea 
level to over 40,000 ft. 


mining the net thrust, along with names of references that pre 


Included is the flow equation for detér- 
sent the derivation of this equation. Paper also discusses some 
of the installation factors affecting output, inlet-duct design, 
cooling-air-ejector design, bleed-air requirements, and tail-pipe 
temperature control. From authors’ summary 

2206. Meyer, C. A., Extrapolation of static tests to predict 
operation of jet engines in flight, 7'rians. Amer. Soc. mech. Engrs 
72, 4, 465-468, May 1950 

Static performance of jet engines may be obtained by test and 
expressed with dimensionless factors by the following variables: 
Temperature at entrance to turbine, thrust, weight of air flow, 
weight of fuel flow, pressure at turbine exhaust, area of nozzle, 
and rotational speed. Area of nozzle and rotational speed are 
used as primary variables. Ratios of absolute pressure and 
temperature at entrance to compressor to stagnation pressure 
and temperature correct the performance variables to external 
condition. Assuming compressor inlet-ducting pressure drop 
negligible, the engine is treated as a hot-gas generator. Com- 
bining performance of engine with that of nozzle gives pertorm- 
ance of the unit. A redueed nozzle-exhaust pressure requires a 
reduced nozzle area for the same turbine-exhaust condition. 
Reduced nozzle-exhaust pressure corresponds to an altitude con- 
dition, and the pressure rise to static test pressure at inlet to the 


compressor corresponds to ram effect. A general curve (Fig. 1 
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of paper) shows temperature ratio, Mach number, momentum, 


pressure-area product, force and nozzle area as a function of 
a pressure ratio P,/P?.. which corresponds to the ratio of com- 
pressor inlet pressure to turbine-exhaust pressure, or to the ratio of 
ambient pressure to turbine-exhaust pressure where ram is in- 
volved. With the jet velocity calculated from corrected test 
values of thrust and air tlow and with desired nozzle-exhaust pres- 
sure and assumed nozzle efficiency, Fig. 1 permits dimensionless 
area and velocity ratios to be obtained. Flight speed, rotational 
speed, net thrust, air flow, and top temperatures may then be eal- 


culated at atmospheric condition. Byron E. Short, USA 


2207. Spannhake, W., Theory of the water brakes type 
“Foettinger,” David W. Taylor Mod. Basin Rep. 711, 12 pp., 
Sept. 1950. 

\ deseription of this type of water brake is given and, by means 
of elementary turbine theory, a method is developed of preeom- 
puting the power absorbed by the brake and, particularly, the 
possibilities of controlling and varying the power. 

From author’s summary 


2208. Reichel, Rudolf H., Limitations of rocket propulsion 
and their significance for the idea of space travel (in German), Z. 
Ver. dtsch. Ing. 92, 32, 873-882, Nov. 1950. 

I:xpository article. According to author, neither chemical re- 
actions, heating of a propulsing medium by atomic energy, nor a 
direct application of atomic fission yield acceptable prospects for 


space travel or the establishment of artificial satellites because of 


physies] limits of the construction materials, There is) an 
ambiguity tn the definition of mass and weight units (kg; and 
ky Numerical values in tables and formulas must be related 
with the conversion formula | kg 9.81 kg; m see? (p. 75). 


Ss. ] Krdmann, Holland 


Michael, The theory of spring-loaded 
17, 4, 415 


2209. Costagliola, 
valves for reciprocating compressors, J. appl. Mech. 
120, Dee. 1950 

Inlet and discharge processes of a reciprocating compressor 
equipped with spring-loaded valves of the automatic type have 
been analyzed to determine the effects of the main design varia- 
bles on performance. Most important criterion is found to be a 
parameter involving effective flow area through the valves and 


piston speed. Valve dynamics IS a secondary consideration. 
For optimum valve dynamics, valve would have no weight and a 
very small spring constant, giving an infinite natural frequency of 
the valve system. If certain valve characteristics are known (or 
measured by static-flow test), the performance of a compressor 
using these valves can be predicted with fair accuracy. 


From author's summary 


Flow and Flight Test Techniques 
(See also Revs. 2129, 2145, 2178) 


2210. Meyer, R. E., and Holt, M., The correction of wind 
tunnel nozzles for two-dimensional supersonic flow, Aero. Quart. 
2, part 3, 195 208, Nov. 1950 

When a two-dimensional supersonic nozzle is designed for 
uniform flow by the method of characteristics, certain unknowns 
in the design make the theoretical solution approximate only. In 
particular, the nozzle when tested experimentally may not give 
the desired uniform flow in the test rhombus. Paper deals with a 
method for correcting shape of such a nozzle in order to give a 
flow of required uniformity. 

Method is based on use of characteristic coordinates {Meyer. 


APPLIED MECHANICS REViEWs 


AMR 3, Rev. 1996], and assumes that the changes in bounday. 
layer thickness in the corrected from the uncorrected liner are j,. 


It gives change of wall slope and ordinate jy +) 


significant. 
region of simple wave flow upstream of the test rhombus, in +, ie < 
of the measured pressure distribution along the axis of Riad 
rected nozzle. 

A simple method is also indicated for checking whether ; 
No examples of practices] 4», 


flow stream direction is uniform. : 
G. M. Lilley, England 


cations of the methods are quoted. 


2211. Brailsford, E. N., Design considerations for a proposed 
lift-coefficient indicator, Aircr. Engng. 22, 257, 194-196. Jy 
1950. 

The known advantages of superseding the pilot’s A.S.[. }y 
instrument giving an indication of the lift coefficient are syy. 
marized. For service practice, the wind vane indicato: 
applied earlier has several disadvantages, the main ones hein 
fragility and sensitivity to icing. 

A new indicator is proposed utilizing the relationship bet 
airfoil-surface and free-stream pressures and various parame* 
such as angle of attack and Mach number. A theoretical ¢) 
ment of this relation, including compressibility effects, is g 
and sources of error are discussed. Although several meas: 
have to be taken to obtain flight reliability in all atmosp| 
conditions, an accuracy of 1% is expected to be possible. 

The more complicated construction compared with an As] 
system and the necessity for careful installation and adapta: 
toa given type of aircraft certainly hamper practical app 

T. van Oosterom, Hi 


Zei¢. 
measuring low air velocities, /. sci. 
Nov. 1950. 

Two designs of a simple direct-reading instrumen 


Spalding, D. B., A simple manometer for use 
Instrum. 27, 11, 310-312 


scribed for measuring steady differential air pressure ¢ 
0.002 mm of water column. The differences of liquid | 
magnified by the tilting of a mirror supported on floats 


From author’s summary by Alb. Schlag, Belgiu 


2213. 
nonlinearity of hot wires, Proc. K. 
145, 1950. 

Techniques of calibration are described and results ob 


Betchov, R., and Welling, W., Some experiments on the 
Ned. Akad. Wet. 53, 4, 432 


are presented which confirm the validity of the cor 

established in the first author’s previous paper, ‘Nonlin 
[AMR 2, Rev. 1185 
Iixperiments were made with a large number of Pt(Wollast 


filaments, 2 microns in diameter and from !/, to 1.5 mm long 


theory of the hot wire anemometer” 


method is deseribed for mounting and for removal of th: 
jacket. A circuit is given for measuring the dynamic respons 
the heated filaments to harmonic fluctuations of the heats 
currents of up to 10,000 eps frequeney. From calibratio! 
static characteristics it is found that effects, varying as squat 
the filament temperature above ambient, are of same ord: 
magnitude as the end effect of these short wires. 

that measu 
phase lags approximate a relation established on basis © 


Calibration of dynamic response reveals 
linear theory by Dryden and that they coincide with « col 
sponding expression in the first author’s theory if corre: to! 
made for variation of the specific heat of the metal with tele 
perature. 

Over a wide range, measured time constants decresse ™ 
phase angle as predicted by nonlinear theory, though theore! 
and experimental values differ quantitatively. 

J. R. Weske, Us 
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Havens, R., Koll, R., and LaGow, H., A new vacuum 


714 
nda! : aes * - - > - > - 
ange. Rev. set. Instrum. 21, 7, 596-598, July 1950. 
are in- gauge, ; ; : . 
2 ypseribes device capable of measuring pressures from one atm 
t w«than 1075>mm Hg. Gage works on principle that a-c sig- 
err . . 
ii -are obtainable from a normally d-e pressure gage by evelically 
- ¢ the pressure. Thus, an a-c signal is developed which is 
ou a funetion of pressure alone. Authors provide a 


drawing illustrating arrangement of the motor-driven 





ys and the two detecting elements. One element is made of a 


tungsten wire, of 7-microns diam, the other element of 


i ribbon 0.2 micron thick, 0.5 mm wide, and 8 mm long. 
posed 


: of gage is limited by sensitivity of the a-c amplifier 


the gas coming from walls of bellows. Calibration curves for 
ungsten and platinum elements are presented. 

fa thermocouple and an ionization chamber, instead of 
-elements, is discussed. Reference is made to an ampli- 
«apable of working from a signal voltage as low as 5 & 10° '° 


ne I. Cartotto, USA 


net ers 2215. Bowers, R., Chandrasekhar, B. S., and Mendelssohn, 
| trear- K.. Pressure measurement in superflow, Phys. Rev. 80, 5, 856 
1950. 

‘asures Contribution is made to the meager data on flow of liquid 
m below the lambda point (2.186 KX) where frictionless flow 
heen observed in fine capillaries. 


Os. Dec 


Authors measured fluid 
ASI pressure at a midpoint as well as at the ends of orifices in an 


mont 


to clear up discrepancies in data on different types of 


Tests on radial and conical slits of the order of 1 to5 x 1074 


F., and Misener, A. D., 
The properties of flow of liquid He II,”? Proc. roy. Soc. Lond. 


onfirm earlier findings [Allen, J. 

ig Sv 4,172, 467, 1939] that losses are concentrated at the narrow- 
uistriction and are independent of capillary length. 

lubes of packed fine powder indicate turbulent losses under 

gayity potential (see reference above) but frictionless flow under 

nal potential. That two types of superflow are possible 

seemingly identical conditions of velocity, pressure, and 

wrature is surprising and worthy of note. 
W. R. Woodward, USA 


210. Borden, A., The development of a turbulence indica- 
‘or for liquids utilizing magnetic induction, David W. Taylor Mod. 

Basin Re p. 743, 6 pp., Nov. 1950. 
aie \hen fluid flows in a magnetic field, potential gradients are 
. luced proportional to U & H (U velocity, H field strength). 
¥ ‘vo-Wire probe measuring potential difference thus can measure 
ee ity as proposed by Kolkin. Report examines the possibility 
: ising this instrument for measuring turbulence in flowing 
Conclusion— possible, but very difficult. 


Howard W. Emmons, USA 


bee 
tiol eil/, 


Lieneweg, Fritz, The heating error of resistance ther- 
uar nometers (in German), Arch. tech. Messen, no. 165, J023-4, 
rd Yer, 1949, 

In temperature measurement with a resistance thermometer, 
{SU “error is introduced due to heating of the resistance element 
he not ‘h current is passed through it for measurement purposes. 
corte: ‘“znitudes of the error for various thermometer configurations 
tion Is “e been determined experimentally for immersion in still air 

‘still water. A simple method is presented for calculating 


ior any surrounding medium when error in air and in 
se Wi “ris known, plus the heat-transfer coefficient of the new 
Good agreement between predicted and measured 
‘Re is obtained. 


not? YY 
oreuca aati 


UsA “ol this method is somewhat limited because in many cases 
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where the slight hi ating effect is important such effect mav be 
practically eliminated by using sensitive indicating equipment 
Which requires a low current through the resistance. 

C. C. Waugh, USA 


2218. Heuse, W., Bimetallic thermometer in 
Irch. tech. Messen, no. 174, TS3, July 1950. 
This paper of two pages gives the sensitivity of some well- 


Crerninn 


known bimetallic combinations and mentions the manufacturing 
companies. It contains formulas for approximative calculation 
of the bending of straight bimetallic strips and spirals due to a 
rise of temperature. Furthermore, some commercial bimetallic 
instruments are described briefly: e.g., one which measures the 
heating due to sun radiation only, independent of the tempera- 


ture level. S. F. Erdmann, Holland 


©2219. Weber, R. L., Heat and temperature measurement, 
New York, Prentice-Hall, Inc., 1950, 422 pp. $6.65. 
Book contains 8 chapters on thermometry and 7 on related 
topics such as calorimetry, thermal analysis, and thermodynam- 
977 


ics, totaling 275 pages. Twenty-nine simple experiments are 
described in another 100 pages, including apparatus, theory, pro- 
cedure, and usually a photograph of the setup. A 60-page appen- 
dix lists visual aids, symbols, physical constants, thermal I. ME’s, 
electrical resistivities, emissivities, logarithms, ete. The experi- 
ments include 8 on thermal conductivity, specifie heat, and vis 
cosity, 4 on thermocouples, 4 on calorimetry, 3 on the radiation 
constant, and the balance on equipment and applications, and 
are suitable for 3-hour laboratory periods. 

Book is offered as the text for a l-term lecture and laboratory 
course, to follow calculus and introductory physics. It seems to 
reviewer eminently suitable for this purpose.  Deseriptions are 
well illustrated and discussions are clear and concise. Good 
problems, about half with answers and ranging from illustrative 
to searching, follow each chapter. In addition, each chapter 
contains a l-page summary and a dozen or so supplementary refer- 
ences, with titles. With these features, the book also seems well 
worth recommending for quick reference and review purposes on 


fundamentals in the field. (’. F. Bonilla, USA 


2220. Young, D. W., The measurement of angle of attack and 
angle of yaw in flight, CA DO tech. Data Digest 15, 11, 23-30, 
Nov. 1950. 

A null-type pressure indicator for measurement of angle-of- 
attack and angle-of-vaw of aircraft in flight is described. Useful- 
ness of such measurements is pointed out and a brief description 
of other methods is given. The null-type indicator developed by 
author consists of a movable pressure head with two pairs of 
pressure orifices, one pair with openings on opposite sides of the 
head in the pitch plane, the other pair in the yaw plane. Pres- 
sure leads are connected to a capsule which in turn produces an 
electrical signal and thereby actuates a servo system. The servo- 
mechanism rotates the head until it is aligned with the airstream, 
Rotation of 


the head with respect to a fixed reference gives the angles of 


reducing the pressure difference sensed by capsule. 
attack and yaw. Sensitivity of capsule was 0.002 in. of water, 
follow-up speed of mechanism 10 deg per sec, over-all accuracy 
0.1 deg. Results of tests on a B-29 aircraft are given, where the 
angle-of-attack measured by indicator is plotted as a function of 
lift coefficient and is shown to be linear, average error 0.2 deg 
Improved response obtainable with a clutch-brake type of servo 
system compared to the reversible motor system used is described, 


WK. Hill, USA 
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2221. Carter, A. D. S., Andrews, S. J., and Shaw, H., Some 
fluid dynamic research techniques, /nstn. mech. Engrs., appl. 
Mech. W.E.P. no. 60), 163, 249-263, 1950. 

Authors give an interesting and complete exposition of equip- 
ment used and problems encountered in modern fluid-dynamics 
research, The material is almost entirely from work done at the 
National Gas Turbine Establishment (N.G.T.E.) in England, 
which limits its scope since much valuable work has been done 
and United 
Nevertheless, paper is quite comprehensive, covering in detail 


reported elsewhere, particularly in the States 
the various phases of the simple cascade tunnel, special cascade 
tunnels, investigations of flow in ducting components, instru- 
mentation and measuring techniques. The section on the simple 
cascade tunnel is the most nearly complete, and, to the reviewer's 
mind, the most valuable. The discussion of ‘the aerodynamic 
design” covering end effects due to boundary layer, aspect ratios, 
Reynolds and Mach 


numbers, will be helpful to those working in this field, particu- 


entrance sections and considerations of 


larly neweomers. The part on mechanical design is perhaps even 
more useful as authors go into detail on the design and arrange- 
ments of the tunnels their organization has used, and illustrations 
included are very valuable. 

The section on special cascade tunnels has some good sugges- 
tions and pointers for those interested in icing and blade-cooling 
investigations. The remaining sections comment on recognized 
techniques. While valuable, they contribute little to the field. 

The reviewer offers a few comments and criticisms of the meth- 
ods used based upon the extensive work in this field done by his 
own company. The first concerns the boundary-layer bleed-off. 
\ verv useful device, it is beset with great practical difficulties. 
\uthors’ criterion of having the stagnation point the same on the 
end blade as the others is correct, but we do not see how they can 
measure the uniform pressure rise or drop recommended as a sub- 
stitute. In our experience, at least with turbine caseades, the 
boundary lavers at the roots and tips, which authors say need not 
be considered, are much more important, and we have used a 
similar device, ie., putting in a false wall at the root and at the 
tip, to separate the boundary laver that has built up from the 
measured flow. Authors also show a rather long inlet test piece, 
which inereases the boundary-laver build-up. This is probably 
necessary due to the large range of angles covered, but should be 
avoided if possible. 

We cannot quite agree with statement that walls downstream 
of the caseade can be dispensed with, since in actual application of 
cascades to turbines and compressors there are always walls 
downstream to some degree, and model should follow the proto- 
tvpe. 

The type and location of impact tube shown also raises a ques- 
tion, sinee, while it enables the angle of vaw to be readily deter- 
mined, the presence of the tube itself, particularly at close clear- 
anees to the blade exit plane, will give rise to distortions in the 
pressure profile. In our experience a Pitot tube with a long see- 
tion aligned parallel to the air stream is much more preferable. 

Minally, it is noted that the models themselves are all infinite 
radius models. While such models may give comparative results, 
a model constructed and traversed to the same radius as in actual 
use will include effects that can only be accounted for in that way. 
Most of our models are constructed to the proper radius and so are 
sectors of an annulus. Also, the tolerances given for the blades 
seem a little large, as it is quite possible to hold all dimensions 
to within O.2° and to make careful cheeks of the exit or throat 
areds 

Allin all, this is an excellent paper and well worth the close at- 
tention of all interested in fluid dvnamies. 


A.O. White, USA 
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2222. Arnold, James S., An electromagnetic flowmete; for 
transient flow studies, /tev. sci. Instrum..22, 1, 43-47, Jan. j9- 

An adaptation of the electromagnetic flowmeter has been mp, , 
for observation of transients in liquid flows. Device responds + 
flow transients of 0.001-see duration and is not affected by am). 
ent pressure changes or the velocity profile of liquid in eondui 
I:ffects of fluid resistivity on instrument are noted. 

From author’s summa; 


2223. Turner, Howard L., Measurement of the moments .; 
inertia of an airplane by a simplified method, Nat. ay. (»,,, 
Aero. tech. Note 2201, 49 pp., Oct. 1950. 

An excellent examination of the problem of determining 
moments of inertia of aircraft is presented. Knife-edge supports 
and restraining springs for the pitch and roll axes and a sing), 
shaft torsional pendulum for the yaw axis were employed with; , 
existing aircraft in determining the moments of inertia aboy 
three axes and the product of inertia in the plane of symmety 
A detailed description of the analysis methods employed 
given, and the details of the equipment required are indicated | 
photographs. 

The lack of accuracy in determination of the inclination of +! 
principal axes from measurements of the moments of iner 
about the Z and X reference axes and an inclined axis in the \7 
plane is attributed to the small value of the angle between + 
However, it is not broug! 
out that oscillation of the aireraft about an axis inclined x 
greater angle with respect to the reference axis would provid 
Utilization of this fact is rad 
in a report on this same problem in which moments of inerti: 


inclined axis and the reference axis. 


great improvement in accuracy. 


obtained entirely by spring-sustained oscillations about «axes con 
tained in the aireraft (Cornell Aeronautical Laboratory FRM) 
111, July 18, 1950, by EK. A. Kidd]. E. A. Kidd, Us4 


2224. Buchan, A. L., Harris, K. D., and Somervail, P. M., 
The measurement of the derivative z,, for an oscillating aerofoil, 
Coll. Aero. Cranfield Rep. 40, 23 pp., June 1950. 

teport presents resultsof experimental measurements of damp- 
ing derivative coefficient z, for constant chord rigid wings 
various aspect ratios having sweepback angles of zero and 
fesults for rectangular wings show substantial agreement wit! 


The depen i. 


ence of 2, upon frequency parameter is as given by theory ands 


unsteady airfoil theory developed by W. P. Jones. 


much less than for two-dimensional flow, but numerical results « 
approximately 10% below theoretical. Effeet of sweepback is! 
decrease numerical value of z,, but this effect is much less pr- 
nounced for low than for high aspect ratios. For aspect ratios’ 
and 3 numerical value is greater than would be given by a facto! 
of proportionality equal to cosine of angle of sweepback. Meas 
urements were corrected for tunnel interference by a met! 
based on theoretical work of W. P. Jones. 
From authors’ summa! 


Thermodynamics 
(See also Revs. 2139, 2206, 2208, 2252) 


2225. Antonoff, Georges, Urmanczy, Anton, and Yakimé. 
Alexis, Discontinuities in the properties of matter as a function « 
temperature (in French), C. R. Acad. Sci. Paris 231, 19, 92 “ 
Nov. 1950. 

Paper is a brief summary of results of authors’ experiments 
techniques are described. For all liquids tested it was foun¢' 
log p = B — (A)/(T — t), where p is vapor pressure, 1’ ab= 


nest 
0 


temperature, B a universal constant, and A and ¢ are ¢ 
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» substance determined between two temperatures at which 
_ontinuities in the slope of log p = f(7') occur. Authors state 
jt points of discontinuity can be found for all states of various 
ances, and can be explained by Antonoff’s theory of molecu- 
Morris S. Macovsky, USA 


pstal 


hinding. 


2226. Koehler, W., The ratio of the specific heats of gases, 
c. C,, by a method of self-sustained oscillations, J. chem. Phys. 
18, 4, 465 472, Apr. 1950. 

Ratio Uy Cy at room temperature has been determined for He, 
1 Ha, Ne, Oz, COr, NoO, SOs, CHy, and CoH; Results are re- 
soducible to within 0.1% and agree with the best values re- 
norted by other observers to within 0.1%. 
»easurement of a temperature, a pressure, and a period of oscilla- 


Method requires 


on. The theory of self-sustained oscillations has been developed 
«include effects of the mass of the oscillating gas, damping, heat 
yduction, and departure of behavior of actual gases from the 
ial gas law. Constants which appear in this approximate 
theory are evaluated by calibration runs with gases of known 
ecifiec heat ratio. 
From author’s summary by H. Elrod, Jr., USA 


2227. Bechert, Karl, On the theory of burning velocity with 
an application to the combustion of ozone; I, II, Reaction be- 
tween unequal particles, hydrocarbon combustion (in German), 
tin, Phys. (6), 4, 5; 5, 6/8: 191-230, 349-372; Feb. 1949, Jan. 
150 : 

In I, dimensional analysis as well as integration of the basic 
ferential equation is used to develop the theory, which appears 
vmilar to that abstracted in AMR 4, Rev. 415. Other topics 
Limiting velocities of deflagration and detonation, 
verpretation of Nusselt’s formula, and thickness of flames. 
furpose of IT is to obtain qualitative trends for paraffins, olefins, 


liscussed ure: 


i eyelic paraffins whose oxidation products are represented 
vhematically by CO, and H,O only. Validity of rules concerning 
mbustion and ignition phenomena are discussed with help of 
\perimental data and author’s theory. 
Bruce L. Hicks, USA 

2228. Goldenberg, S. A., Turbulent heterogeneous combus- 
ton (in Russian), Jzv. Akad. Nauk SSSR Otd. tekh. Nauk 8, 
it-1164, Aug. 1950. 

\rticle deseribes an experimental setup for combustion of car- 
vunder turbulent conditions obtained at gas velocities varving 
between 22 and 145 


1 


m per sec. An approximate analytical 
thod for determining the process of combustion is indicated, 
heed on the hydrodynamic characteristics defining the mass 
Noster ina turbulent flow. A detailed sketch of the apparatus 
iplements this note. L.. M. Tichvinsky, USA 


2229, Burgoyne, J. H., Inflammability of gases, Mrsearch 
2, 11, 512-518, Nov. 1949. 


230. Dugger, Gordon L., Effect of initial mixture tempera- 
¢ on flame speeds and blow-off limits of propane-air flames, 
V, Y r =, - 
‘a, adv. Comm. Aero. tech. Note 2170, 20 pp., Aug. 1950. 
\n increase in flame speed from 1.54 fps at 85 F to 5.25 fps at 
WF 
‘ was observed by measurements of total area on shadow- 


mo 7 


pis of the Bunsen cone. Relative values at six temperatures 
His range are in good agreement with the thermal theory de- 
“ped by Semenov but increase more rapidly with temperature 
‘predicted by the square-root law of Tanford and Pease. 
“eam velocity and wall velocity gradient, determined as a fune- 
‘per cent propane, increase with increasing temperature. 
Jane Dewey, USA 
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2231. Withers, J. G., Gas turbine combustion efficiency cal- 
culations, Aircr. Engng. 22, 258, 218 222, Aug. 1950. 
Combustion efficiency is critically examined and various detini- 
tions that have been employed for determination of combustion 
efficiency are reviewed, © Empiric:l expressions are obtained which 
enable the enthalpies of the reactants and the products of com- 
bustion to be Method, 
although simple, is applicable to the full range of gas-turbine 
operating conditions and fuels. 


calculated with adequate accuracy. 


Difference in calculated etfti- 
ciencies obtained trom alternate definitions are determined under 
extreme conditions. Experimental errors in) combustion-efti- 
ciency determination are examined for both the heat-balance snd 


gas-analysis techniques. H. I. Sheets, USA 


2232. Viaud, L., Determination of the average temperature 
in a combustion chamber (in French), Rech. aéro., no. 18, 55 58 
Nov.-Dec. 1950. 


In order to avoid the vicissitudes accompanying direct mess- 


, 


urement of actual gas temperature in the combustion chamber of 
jet engines, author proposes to calculate the mean stagnation 
temperature of the gases leaving the chamber according to the 
laws of compressible flow from known input of air and fuel and 
from measurements of the stagnation pressure in the throat of a 
nozzle attached to downstream side of chamber. It is shown 
that, even if the gas temperature varies considerably over the 
throat area, respective corrections in the continuity and energy 
equations are negligible, so that stagnation temperature in the 
chamber can be obtained with not more than 2°; error from 
single measurement of the stagnation pressure in the nozzle 
throat. The latter has been found to be insensitive to the non- 
uniformity across the throat of the other properties. 
Eric F. Lype, USA 


2233. Engel, R., and Boedewadt, U. T., Influence of after- 
burning on the performance of rockets (in French), Rech. aéro., 
no. 18, 23-33, Nov.-Dec. 1950. 

In expansion of propellant combustion gases through a rocket 
nozzle, lowering of stream temperature in flow causes exothermic 
To find 
effect of this chemical reaction on rocket performance, authors 


recombination of dissociation products of combustion. 


compare three cases for liquid oxygen-ethanol propellant: (1) 
Reaction taking place throughout nozzle, (2) reaction up to 
nozzle throat, and (3) negligible reaction, 

flow 


these cases shows that exothermic reaction such as studied here 


Stepwise integration of unidimensional equations for 
increases velocity and temperature in nozzle, both in subsonic 
and supersonic régimes. This confirms results of Penner and 
Altman [.J. Franklin Inst. 245, p. 241, 1948] on the flow of hydro- 
gen, while disagreeing with results of previous investigators. It 
is concluded that exothermic chemical reaction in flow does not 


lower rocket performance. A. Shaffer, USA 


2234. Simon, F. E., and Swenson, C. A., The liquid-solid 
transition in helium near absolute zero, Nafure 165, 4204, 829 
831, May 1950. 

The melting curve of solid helium is studied near the absolute 
zero. From measurements of the melting pressure at tempera- 
tures between 1.0° and 1.85° it follows that below 1.4° dP /dT can 
In addition, measurements of the 
Then from the 
Clausius-Clapeyron equation the energy difference AU between 
It appears that AU’ is zero at 


he expressed as 0.425 77. 
volume change during melting are performed. 


solid and liquid is calculated. 
1.72°, while below this temperature the solid has a higher energy 
than the liquid. At absolute zero difference amounts to 1.2 cal, 
It is pointed out that these results are related to the fact that the 
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entropy difference between solid and liquid disappears near abso- 
lute zero, while the volume difference remains finite. Because of 
the zero entropy difference the heat of melting disappears and 
solid helium cannot be melted isothermally by supplying heat. 
Melting is a purely mechanical process caused by changing pres- 
sure. H. C. Brinkman, Indonesia 


2235. Prigogine, I., The region of validity of the thermody- 
namics of irreversible phenomena (in French), Physica 15, |— 
2, 272 284, Apr. 1949. 


2236. De Groot, S. R., On the thermodynamics of irreversible 
phenomena (in French), Bull. Acad. roy. Belg. Cl. Ser. (5), 36, 
5, 413-417, 1950. 

Following Onsager [Phys. Rev. 37, 38, 1931] the change of 
entropy S with time ¢ in the thermodynamics of irreversible 


processes Is Ww ritten 


dS dt = os X;, {1 | 
k 


J, being a flux and X, a foree. Fluxes and forces have to be so 
chosen that the sum is invariant. They are related by 


it 

J, => LX, (i = 1,2,..., 2) [2] 

— . 
k 

Onsager showed some statistical mechanics that 


L,= L, [33] 


Verschaffelt. [title source (5), 24, 1938; 26, 1940; 28, 1942; 
30, 1944: 31, 1945; 34, 1948; 35, 1949. Physica 15, 1949] as- 
sumes the superposition of elementary processes, leading to 


J. = EX | 
instead of |2]. He derives from [4] L’,, = L’,,, which is not 
identical with Onsager’s reciprocity relation [3] but L’;, = L’,, 


= Ofor: # k due tothe symmetry of the tensor introduced in [4]. 
Verschaffelt’s equations therefore do not vield several cross 
effects; e.g., Soret or Dufour effect. Lothar Meyer, USA 


2237. De Groot, S. R., Jansen, L., and Mazur, P., Non- 
equilibrium thermodynamics and liquid helium II, Physica 16, 
9, 691-708, Sept. 1950. 

Authors apply the thermodynamics of irreversible processes 
based on Onsager’s reciprocal relations to the two-fluid model of 
liquid helium IL in which this substance is supposed to consist of 
‘super- 


‘ 


two components, the “normal” (1) and ‘‘condensed” or 
fluid’? atoms (2) capable of the pseudochemical transformation 
(1 ~ (2). The mixtures are supposed contained in two vessels 
communicating by a narrow capillary and maintained at tem- 
peratures differing by an amount A7. The entropy production 
corresponding to transfer of energy and mass between the two 
vessels and the advancement of “reaction” is derived as a sum of 
products of “flows” and corresponding “forces” arising from con- 
duction, diffusion and reaction, vielding phenomenological equa- 
tions for the flows as linear functions of the forces on the applica- 
tion of Onsager’s reciprocal relations. Results are obtained for 
the cases when one, two, or more differences between the values ot 
the state parameters in the two reservoirs are kept fixed; e.g., ex- 
pressions for the thermomolecular pressure difference AP, AT, the 
thermal effusion etfeet AV, AZ, and the mechanicocalorie effect, 
ie., the heat transferred at fixed AP with AT = 0. For the 


special limiting cases of (a) no reaction and (b) immediate 


chemical equilibrium, the expressions reduce to known results. 
Lawrence M. Grossman, USA 
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2238. Allen, Sidney, and Hamm, J. R., A pyromete; ‘. 
measuring total temperature in low-density gas streams, / 
Amer. Soc. mech. Engrs. 72, 6, 851-858, Aug. 1950. 

The first law is written for a thermocouple junction yy), 
steady-state conditions, and effect of the various heat transfer 
error in measured temperature is discussed. Practical mean, 
eliminating conduction and radiation errors are devised and +) 
theory, design, and experimental test results of a partieyls 
pyrometer with these incorporated are presented, Mayiny,; 
convective heat transfer to couple for given total gas condition. 
obtained by maintaining sonic velocity over the junction, hy, 
optimizing the rate of response to temperature transients. Ty), 
is the key to suecess of the pyrometer design and is obtained | 
locating the thermocouple junction at the throat of a small eo; 
vergent nozzle integral with the pyrometer body, where crit. 
flow is externally induced and maintained. Radiation to a». 
rounding surfaces is reduced by using two concentric shields | 
tween which gas is sucked at high velocity; gaseous radiation; 
reduced by locating junction out of “sight’’ of the flame or ns 
gas stream; conduction is minimized by maintaining lead y 
in isothermal environment after junction. 

Gas total temperature is derived mathematically as a fune 
of indicated thermocouple temperature and gas composi’: 
(ratio of specific heats, A) assuming radiation and conduc 
negligible and that recovery factor for junction in sonic strea: 
Pr'/*. For a gas with K between 1.3 and 1.4 the error in esi. 
lated temperature is less than '/;% if function is written: | 
total temperature = 1.02 X indicated thermocouple ten, 
ture. 

A similar method is given and discussed by Dunning |A\ii3 
Rev. 2488 ]. 

teviewer believes method is an important contribution to g 
turbine pyrometry, particularly where low density conditions 
tain and where total temperature measurement is requ 
Method is not suitable for determination of static gas temper 
ture and is restricted to measurement of temperatures |» 
stability limit for the particular thermocouple. 

John A. Clark, Us\ 


2239. Kirkwood, J. G., The statistical mechanical theory of 
irreversible processes, NVuwovo Cim. (9) 6, Suppl. 2, 233 239, 14! 
Article contains a review of applications of author's theor 
chem. Phys. 14, 180-201, 1946] to transport processes in pu 
liquids by methods developed by Kirkwood, Buff, and © 

libid. 17, 988-994, 1949]. 
Courtesy of Mathematical Reviews F. London, Us 


2240. Crussard, Ch., New theory of thermal agitation 
French), Physica 15, 1/2, 184-188, Apr. 1949. 


2241. Karle, J., and Hauptman, H., The study of restricte 
rotation by gas diffraction, J. chem. Phys. 18, 6, 875-880, / 
1950. 

Authors derive a probability function for the variation 
interatomie distance in a molecule with restricted internal! 
tion. Application of the theory to diffraction experin 
discussed, Keith J. Laidler, |> 


2242. Frank, F. C., Radially symmetric phase growth °" 
trolled by diffusion, Proc. roy. Soc. Lond. Ser. A, 201, 586-09 
1950. 

The diffusion equation with radial symmetry is consid 
two and in three dimensions. In both cases, particular so. 
of the equation are found which represent the growth 0! 
phase starting from zero radius in a uniform medium 
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‘ning constant “equilibrium” conditions at the surtace of the 
a phase. The diffusion equation is reduced to the 

om OO Os? = —(8/2 + 2/s)d/ds by introduction of a dimen- 
joes reduced radius” s = rD~'/*t—'/?, where r is radius, D 
jysivity, and ttime, and @(r, t) = O(s). This leads to a solution 
the form@ — @, = AF(s), where @,, is the value of @ at in- 

{ isa constant to be determined, and 


F(s) se s2/4 _ 1 om'/*{1 — erf (s/2)). 


is given both graphically and numerically. A is determined 
c equating the diffusion flux to the rate of expulsion of the 
fusing entity at the surface of the growing new phase. When 
‘his value of A is substituted into above solution, the reduced 
~dius s is shown as a function of (@, — @,)/q, where q is 
syount of diffusing entity expelled per unit volume of the new 
hase. This relationship is also shown graphically and numeri- 
ji. Pls) is given as a series convenient for use when s is small 
nd also in an asymptotic expansion which is preferable for large 
values of s. Above results are applied to growth controlled by 
iffusion of heat, or material, or both together, and effect of in- 
rporation of impurity into new phase is discussed. 


C. G. Maple, USA 


rtesy of Mathematical Reviews 


2243. Jost, W., Remarks on the mathematical treatment of 
complicated diffusion problems (in German), Z. Phys. 127, 163 
67, 1950. 

{uthor considers the differential equation for one-dimensional 
ifusion in which the diffusion coefficient is a function of the 
Although integrable in 
general, the diffusion coefficient may be determined as a function 


meentration, this equation is not 


{concentration by use of the Boltzmann method [Ann. Phys. 
Cheme NUS, 53 (289), 959-964 = S.-B. Math. Phys. Cl. Bayer. 
had. Wiss. 24, 211-217, 1894], subject to certain stated con- 
tions. This method may be applied to more general problems 


provided that the boundary conditions (not necessarily linear) do 
It is further pointed out that in 

tain cases In which the boundary conditions do explicitly con- 
‘ain time, the general approach of the Boltzmann method 
hables one to make certain qualitative deductions concerning the 


i expheitly contain time. 


elation between diffusion coefhicient and concentration. 
Courtesy of Mathematical Reviews C. G. Maple, USA 


Heat and Mass Transfer 
See also Revs. 1893, 2100, 2111, 2135, 2137, 2219, 2238, 2242,2243) 


2244. Satoh, Tunezo, On the mathematical analysis of the 
problem of heat conduction when emissivity is variable, J. p/is. 
‘oe. Japan 5, 4, 253-254, Julv-Aug. 1950. 


Sotion of one-dimensional linear heat-conduction equation for 
~mi-infinite body initially at constant temperature with radia- 


or the case of variable emissivity A(t) is given. Solution is 
"1 ed 


to ordinary one if h(t) be constant. Asymptotic proper- 


PS OT / 


+0 as time ft —~ o and t— 
USA 


and temperature at c= 


liscussed, a. S. Pai, 


2245. Mendelssohn, K., and Olsen, J. L., Anomalous heat 
flow in superconductors, Phys. Rev. 80, 5, 859-862, Dec. 1950. 

‘leat conduetivity values were measured on cylindrical rods ot 

{ alloyed with bismuth at temperatures at which these 

re superconductive (2.7 to 5.4 kK). By a magnetic field, 

‘tudinal or transverse, the normal state could be reestablished. 

lead the heat conductivity in supercritical state is con- 
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siderably lower than in normal state. The change from one 
value to the other occurs suddenly at a critical magnetic flux 
value. Decreasing or increasing the field gives the same con- 
Lead alloved with 0.02°, 


Conductivity value rises 


ductivity values within both states. 
Bi at 2.9IX shows a different behavior. 
suddenly at a critical magnetic flux when a longitudinal field is 
increased. In decreasing the field it decreases at the same flux, 
however, to a value below the original (22°, In a transverse 
field the heat conductivity falls off at first with increasing flux 
before it rises to the value at normal state. With decreasing flux 
it drops monotonously to a value below the lowest one measured 
with increasing flux. An explanation for this behavior is offered 
and use of sudden change in conductivity values to make or brake 
thermal contacts at very low temperatures is suggested. 


K. Eckert, USA 


2246. Van Gorcum, A. H., Theoretical considerations on the 
conduction of fluctuating heat flow, Appl. sci. Res. Sec. A, 4, 
272-280, 1950. 

Mathematical discussion of transient heat flow through plane 
and cylindrical walls, where boundary conditions vary sinusoidally 
with time. Spatial distribution of temperature and of heat-flow 
density is described by trigonometric functions for plane wall, 
by Bessel functions for evlindrical wall. Treatment is analogous 
to that of “‘passive four-pole” in theory of electricity. 

Franz 1. Alt, USA 


2247. Grew, K. E., The dependence of the thermal diffusion 
factor on temperature /’roc. phis. Soc. Lond. Sec. A, 62, part 10, 
358 A, 655-661, Oct. 1949. 

The thermal diffusion factor for isotopic mixtures has been cal- 
culated from values of the collision integrals given by Hirsch- 
felder, Bird and Spotz which refer to molecules exerting an inverse 
13th-power repulsion with an inverse 7th-power attraction— the 
(13, 7) model. 
mental ones for the inert gas mixtures previously considered by 


Theoretical results are compared with experi- 
Grew in relation to the (9, 5) model. The agreement is, as ex- 
Experimental results 
the behavior ot 


pected, better than for the (9, 5) model. 
for hvdrogen-helium mixtures are also given; 
these mixtures is exceptional in that the thermal diffusion factor 
appears to be independent of temperature over the range 12 to 


600 K. From suthor’s summary i 


2248. Jaeger, J. C., A Schmidt mechanism for approximate 
solution of the equation of linear flow of heat in a medium whose 
thermal properties depend on the temperature, ./. sci 
27, 8, 226-227, Aug. 1950. 

A simple link mechanism is described by 


Instrum. 


which Schmidt's 
graphical process for the solution of the equation of linear flow of 
heat may be carried out for a medium in which the thermal prop- 
erties and the rate of heat generation are any given function of 
temperature. 

Krom author’s summary 


2249. Kudryashov, L. I., Calculation of the coefficient of heat- 
transfer between a gas and suspended particles by the thermal 


boundary layer method (in Russian), /zv. Akad. Nauk SSSR Otd 
tekh. Nauk, no. 11, 1620-1624, Nov. 1949 
In the transfer of heat from a gas to small particles, the 


boundary laver will be laminar, Assuming «a spherical particle and 
the established 


boundary layer, it is shown that Vu = 2 


approximation — to the thermal 


0.388 PP) Re 


polynomial 


This is shown to correspond closely with experimental data 


Newman A. Hall, USA 
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2250. Krzyzanski, Miroslav, On the elementary solution of the 
heat equation (in Italian), Ally Acead. Naz. Lincet Rend. Cl. Set. 
Fis. Mat. Nat. (8), 8, 193-199, 1950. 

Let be the region — © <xr< ©,O0S y Sh. Let u(z, y) be 
a function continuous in I’, the point (0, 0) excepted, further let u 
be of class C? interior to I and there satisfy the heat equation 
uz, = u,. By imposing on u(z, y) the three additional condi- 
tions (1) u(z, y) = O, (2) u(x, 0) = O, xe ¥ O, (3) the function 
Hy) =(A/2Y m9) «2 J ula, yd is bounded and j(y)—1 as yO, 
author is able to show that u(r, 1) is necessarily the elementary 
solution y~ '/? exp (—.?/4y) of the heat equation. 

Courtesy of Mathematical Reviews F. G. Dressel, USA 


2251. Hara, Tomoshige, Laminar heat transfer in gases with 
large temperature difference (in Japanese), J. Soc. mech. Engrs. 
Japan 16, 54, 21-28, 1950. 

Author calculates heat transfer from a heated flat plate in a 
gas flow by integrating numerically the energy equation of the 
laminar boundary layer. It is assumed that (1) Prandtl number 
is unity, (2) specific heat is constant, (3) viscosity varies propor- 
tional to 7°76 where 7 is absolute temperature, and (4) heat 
generated by dissipation can be neglected. The rate of heat 


transfer is given for values of (7, — 7)/7 ranging from —3.66 
to 0.87, where 7) and 7, are the absolute temperatures of the 
plate and gas flow, respectively. Itiro Tani, Japan 


2252. Laing, G., The theory and practice of thermal insula- 
tion, 7'rans. Instn. Engrs. Shipb. Scot. 94, part 2, 25-62, 1950- 
1951. 

Author presents short survey of thermal insulation design and 
selection for marine refrigeration and steam power plants. By 
use of simplifying assumptions, he develops an analytical method 
for calculating insulation thickness and gives several practical 
examples to illustrate the effects of economics, moisture condensa- 
tion, and other factors. 

Harrison D. Goodman, USA 


2253. Pfalzner, P. M., On the flow of gases and water 
vapor through wood, (unad. J. Res. Sec. A, 28, 4, 389-410, July 
1950. 

Author first discusses chief mechanisms by means of which 
vapors flow through hygroscopic or porous media. He then 
discusses in detail two important mechanisms: Hydrodynamic 
flow, which requires a hydrodynamic pressure gradient of a gas or 
vapor; and diffusion flow, which requires merely that a partial 
pressure gradient exist, while the total pressures are the same on 
both sides of the medium. Author notes also that porous media 
permit both types of flow, while compact media permit only dif- 
fusion flow. 

Main features of paper are an extensive set of experiments 
carried out with wood as the medium, the experiments serving to 
check author’s theory. The anomalous hydrodynamic behavior 
of vapor is attributed to the fact that adsorbable vapors develop 
lavers in which the molecules are mobile, and an excess flow due 
to concentration gradients arises. In diffusion flow of water 
vapor it is found that Fick’s law is obeved only if a diffusion 
coeficient dependent on relative humidity is used. 

Subject should be of considerable interest to commercial 
groups, such as the packing, timber, and shipping industries. 

B. W. Augenstein, USA 
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2254. Herrmann, E. M., Plate, R. B., and Sinclair, w. P 
Automatic control of thermal conductivity apparatus, 1), \, 
Test. Mat. Bull., no. 170, 69-74, Dec. 1950. 

Paper describes pertinent features of apparatus sed 
determining thermal conductivity of insulating materials 4) +}, 
U.S. Naval Engineering Experiment Station, Annapolis, M4 

From authors’ summan 


2255. Horak, Z., and Krupka, F., Technical apparatus {o, 
determining thermal conductivity of steels up to 500° C., 2, 
set. Instrum. 21, 10, 827-830, Oct. 1950. 

An apparatus for determining thermal conductivity of met), 
based upon comparison of flux of heat in a conductor in the usus 
form of a bar consisting of three parts of different materials ha. 
been developed. Method enables one to measure temperatun 
gradients by only one differential thermocouple sliding jn 4 
axial boring of the bar. In this way, usually difficult measur. 
ments of thermal conductivity can be carried out very easi) 
with sufficient accuracy for industrial purposes. 

From authors’ summary 


Acoustics 


2256. Anderson, Victor C., Sound scattering from a fluid 
sphere, J. acoust. Soc. Amer. 22, 4, 426-431, July 1950. 

Scattering of sound waves by 4 spherical obstacle is calculated 
from the condition for the obstacle small compared to the wav: 
length, to an obstacle large compared to wave length. Obstaci 
is assumed to be a fluid sphere having densities and velocities 
from 0.5 to 2.0 times that of the medium. Calculations simula 
the type of scattering given by marine life in water. At long 
wave lengths Rayleigh fourth-power scattering is obtained, bu! 
when wave length is comparable to or smaller than the obstaci 
resonance, scattering is Obtained connected with the resonanc: 
of the sphere. Amplitude of the scattered wave in the backward 
direction from a fluid sphere a few wave lengths in diameter ex- 
ceeds twice that from a rigid sphere of same size, for case of th: 
sound velocity 0.8 and density equal to that of surrounding 
medium. W. P. Mason, USA 


2257. Hartig, H. E., and Lambert, R. F., Attenuation in 4 
rectangular slotted tube of (1,0) transverse acoustic waves, / 
acoust. Soc. Amer. 22, 1, 42-47, Jan. 1950. 

Acoustic pickup is described which responds to particle velo - 
itv. This consists of cantilever balsa reed driven by transver 
particle motion and carrying armature of variable reluctai 
generator. Pickup is well adapted to study described in t' 
because direction of particle velocity is known and devi: 
insensitive to longitudinal particle velocity and thus elimin«' 
interference from associated plane wave. Effect of humidity ” 
attenuation is assumed to enter only through relaxation-t1 
effects and is subtracted out. Residua! attenuation is re}! 
sented by empirical function of frequency. Part of this exprr~ 
sion is identified as due to heat conduction and viscosity at | 
walls. Remainder is ascribed to vibration of tube walls. 

R. D. Specht, Us4 


2258. Sette, D., Absorption of ultrasonic waves in liquids 
Italian), Nuovo Cim. 6, 1, 145 pp., 1949. 
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2259. Ribchester, E., A new frequency-modulation method 
‘or measuring ultrasonic absorption in liquids, Nature 165, 4207, 
, 970, June 1950. 


2200. Kleppa, O. J., Ultrasonic velocities of sound in some 
metallic liquids. Adiabatic and isothermal compressibilities of 
liquid metals at their melting points, J. chem. Phys. 18, 10, 1331- 

36 Oct. 1990. 
sound velocity was measured in twelve molten metals by timing 
i oustic pulses. Four equiatomic liquid metallic mixtures 


: ~«» tested. Conditions were: Atmospheric pressure; 
wh small) impurities; from melting point temperatures up 
higher values, but not above 480 C, 
sion of velocity measurements was +1 or 2%, 


(isi 


hanges With temperature were estimated. 


Methods are described. 
Velocity 
Adiabatic compressi- 
ities were computed and isothermal compressibilities derived by 
Latter are compared with values for 
ud the Mie-Griineisen equation of state is tested for both 
In general, comparison is fairly good, support- 


shermodvnamic relations, 


ids and solids, 
wcepted resemblance between solid and liquid near melting 
A. O. Williams, Jr., USA 


2201. Willms, Walter, Measurement of acoustic resistances. 
Definitions and measurement method I (in German), Arch. tech. 
178, V 54-5, T 123-125, Nov. 1950. 
\uthor starts with a few well-known definitions (acoustic, 
fie acoustic, and mechanical impedance, etc.), then gives a 
ssification of the numerous methods for measuring acoustic 
Standing wave methods, bridge methods, ‘‘abso- 


pedances: 
methods, and reaction methods. The = standing wave 
Paper ends with a bibliog- 


R. Vermeulen, Netherlands 


ehod is described in some detail. 


hy ot 52 references, 


2202. Morduchow, Morris, Further remarks on the velocity 
of sound, ./. aero. Sci. 17, 3, 180-181, Mar. 1950. 
se AMR 4, Rev, 1821. 


2203. Morduchow, M., and Morkovin, M., Concluding re- 
marks on the speed of sound, ./. wero. Sci. 18, 1, 66-68, Jan. 1951. 
see AMR 4, Rev. 1821. 


2204. Munk, Max M., Remarks on the velocity of sound, ./. 
Sci. 17, 6, p. 376, June 1950. 
this brief note, author defines the velocity of sound by 
-= Op Op, the differentiation being taken along a streamline. 
~shown, by means of the two-dimensional flow equations with- 
t VISCOSITY, that this is the only definition which gives a Mach 
we leading to physically significant Mach lines. 


wgurding this point of view based on Mach waves, it might be 
led that velocity of sound ean also be defined or determined 
ugebrale equations tor changes across a finite oblique wave 

“ven angle by taking the limit in these equations as wave 
es Weak (Mach wave) and noting that velocity component 

to wave front (Mach line) will then be the speed of sound. 


M. Morduchow, USA 


_-+05. Liénard, P., Kobrynski, M., and Antzenberger, P. 
“ements of aeronautical acoustics (in French), Off. nal. Etud. 
0. Publ. no. 40, 83 pp., 1950. 


“200. Ewaskio, Charles A., and Mawardi, Osman K.., Electro- 
‘oustic phase shift in loudspeakers, J. acoust. Soc. Amer. 22, 4, 
iS. July 1950. 
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Measurements of envelope delay (e.d.)—frequeney derivative 
of phase shift in electroacoustic transfer ratio—and_ pressure 
amplitude response of five experimental and commercial loud- 
speakers over frequency range 60 (or less) to 10,000 (or more) eps 
are given graphically. The modulation phase-shift method ot 
Nyquist and Brand is adapted to direet and continuous indica- 
tion of e.d. by using an electronic phase meter and an automatic 
level recorder. The relation between e.d. and phase shift of 
modulation envelope is derived and the error introduced by a 
nonconstant Results, all 
similar, show smooth decrease of e.d. up to 200-300 cps, then 


pressure-response curve evaluated. 


approximately constant; some correlation of irregularities with 
pressure amplitude is indicated. To study effects of transient 
conditions, oscillographie observation is made of output due to 
short input Wave trains; distortion with a tail appears where e.d 


P. Mareus, USA 


has a peak or dip. 


2207. Thiessen, G. J., Resonance characteristics of a finite 
catenoidal horn, J. acvust. Soc. Amer. 22, 5, 558-562, Sept. 1950 

In catenoidal horns, ratio of cross-sectional area at 2 to that at 
throat is cosh?n.r, where m is flare constant. Throat resistances 
and reactances are compared for catenoidal, exponential, and 
conical horns terminated by Rayleigh piston. Peaks near cut-oft 
are greatest in catenoidal, with impedance trend in all cases follow- 
ing that for infinite horns. Frequencies of maxima and minima 
calculated by assuming tube-like behavior agree with impedance 
curves best for catenoidal horn, if correction is included for change 
of phase velocity with frequency. Agreement is worse as rate ot 
change of area at throat departs from the zero value obtaining 


with catenoidal. Vincent Salmon, USA 


22608. Hartley, R. V. L., Note on ‘“‘The application of vector 
analysis to the wave equation,” J. acoust. Soc. Amer, 22, 4, p. S11, 
July 1950. 

Author shows how vector analysis may be used to derive the 
equation of a sound wave. Id. 


2269. Twersky, Victor, On the non-specular reflection of 
plane waves of sound, ./. acoust. Soc. Amer, 22, 5, 5389-546, Sept 
1950. 

The seattered reflection of plane sound waves by various rigid 
nonabsorbent surfaces, composed of hemispherical or semicylin- 
drical bosses, is analyzed with a view to understanding the fac- 
tors entering into obstacle detection by the blind. Exact solu- 
tion for incidence of a plane wave on a single boss is first derived 
and from it the far field solution corresponding to a finite pat- 
terned distribution of such bosses on the assumption that the 
secondary excitations of the various bosses can be neglected 
The asymptotic solutions for single bosses are then generalized to 
cover case of uniform random distributions. All solutions for 
finite distributions are found to contain the characteristic 
Fraunhofer terms for a grating or lattice. When expressed in 
terms of the volumetric departure from the plane per cm? of dis- 
tribution the solutions for infinite distributions of hemispheres or 
semicylinders are found to be remarkably similar. Some possible 
extensions of the results are also indicated. 


I. N. Sneddon, Tengland 


2270. 
helium, J. acoust. Soc. 


Sound propagation in monatomic helium: has interest: because 


Greenspan, Martin, Propagation of sound in rarefied 
Amer. 22, 5, 568-571, Sept. 1950. 


molecular relaxation effects are absent and classical kinetie theory 


methods apply. Author MeCowHsures velocits and attenuation at 
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1 me ‘see at pressures down to 0.1 mm of Hg where sound fre- 
quency is twice mean collision rate. Comparisons agree well with 
existing theories except at very low pressures where air contamina- 
tion makes measurements uncertain 

tobert W. Morse, USA 


Ballistics, Detonics (Explosions) 
(See also Revs. 2110, 2233) 


2271. Sanger, Raymund, Ballistic disturbance-theory (Bal- 
listische Storungs-theorie), Basel, Verlag Birkhauser, 1949, 
xi + 226 pp. Sw. fr. 14.50. 

This little book (some 175 words to a full page) explains many 
of the modern methods of handling variations from standard con- 
ditions (chiefly meteorological) in the computation of particle tra- 
jectory in exterior ballistics. Somewhat discordant results often 
yielded by different methods are exhibited in quantitative com- 
parison, with appropriate comment. Not only are the known ef- 
fects of wind, of temperature structure aloft, and of rotation of 
the earth treated in detail, but one finds also consideration of ef- 
fect of rain, computation of ballistic temperature, and of ballistic 
wind, and, in an appendix, a brief introduction to Bliss’ adjoint 
system. <Author’s familiarity with field conditions insures the 
general soundness of his methods of handling meteorological 
variations. Book suggests, but does not treat, a host of problems 
facing the ballistician and concerned with details of materiel and 
performance, such as form of the drag function, stability, disper- 
sion, ete. Albert A. Bennett, USA 


Soil Mechanics, Seepage 


2272. Schultze, Edgar, Use of sliding fields for the deter- 
mination of the bearing capacity of flat foundations (in German), 
Bautechnik 27, 10, 8321-324, Oct. 1950. 

In estimating bearing capacity of shallow foundations on 
various soils two principal methods are commonly used. First 
method is based on theory of elasticity and rests on assumption 
that the soil is a uniform ideally elastic isotropic and semi- 
infinite solid; principal shearing stresses are determined and com- 
pared with shearing strength of the material. Bearing capacity 
of the soil is then taken as that foundation pressure at which 
maximum shearing stress becomes equal to shearing strength at 
the most unfavorable section. As author indicates, this analysis 
leads to difficulties when rigid foundations are considered because 
the maximum shearing stress is infinitely large at edges of the 
foundation. 

Various authors [e.g., Lorenz, title source, 27, p. 105, 1950] have 
suggested that the bearing capacity of the soil be taken as that 
foundation pressure at which certain specified sizes of plastic 
zones have developed, such as the touching or even the merging of 
these zones. At these larger foundation pressures the elastic 
theory is, however, only applicable outside the plastic zones 
within which theory of plasticity has to be used. In addition, as 
author rightly points out, such problems can only be solved 
rigorously by considering the strain increments, which can in 
practice only be done in simple cases due to the computational 
labor involved. His other criticism of this method, that it leads 
to rather different solutions for various distributions of contact 
pressure at the foundation base, is not shared by reviewer since an 
influence of the contact pressure distribution on bearing capacity 
has been observed in practice. 





APPLIED MECHANICS Review: 


The second method for estimating bearing capacity is bas, 
the theory of plasticity and rests on assumption that the so ‘. 
uniform ideally plastic incompressible and = semi-infinjt, ; 
Bearing capacity is then taken as the maximum founds: 
sure at which plastic equilibrium can theoretically be ests! 

At this pressure, plastic zones reach their maximum extent so +) 
the corresponding bearing capacity is considerably greater ; 
that estimated by first method and represents the theo» 
ultimate bearing capacity of the soil. The latter limit , 
foundation pressure can readily be calculated from }y 
capacity factors, which in the simple cases illustrated by yr} 
depend only on shearing strength of the soil. This method is; 
preferred to the first one because it furnishes a definite upper lin 
of the stability of the foundations due to complete shear faily 
the ground and has been found to be in good agreement wit} 
sults of laboratory and field loading tests. 

G. G. Meverhof, Engla: 


2273. Labasse, H., Soil pressure in coal mines, III, IV 
French), Rev. univ. Min., Liége 6, 1, 2; 3-18: 41-44. Jy 
heb. 1950. 

These articles form the second part of the author's investi, 
tions [AMR 2, Revs. 1332, 1333]. Equation for the stresses ; 
circular, square, and compound sections of shafts are giver 
illustrated by the computed projections and photoelastir 
chrometies of typical cases. 

Results apply only to elastic isotropic solids so that 
theoretical stresses and calculated elastic and plastic defors 
tions give only a qualitative picture of conditions in the usu 
fissured and stratified material in the field, which is briefly illu: 
trated by some examples. G. G. Meverhof, Eng!:: 


2274. Schultze, Edgar, The earth pressure from a line load 
(ierman), Bautechnik, 27, 1, 7-12, Jan. 1950. 
Paper reviews existing methods of determining additi 


earth pressure due to a concentrated loading uniformly dir 


tributed along a line parallel to the wall edges. It is found the 
total additional pressure due to such loading is properly evalua" 


by existing methods; differences arise in assumed pressure-ili- 


tribution diagrams. Paper gives a complete analysis of vi 
possible conditions by Culmann’s graphical procedure. \- 
conclusion, a simple approximate solution is proposed by whic! 
partial triangular pressure diagram is superimposed on tl: 
triangular pressure diagram due to the weight of the eart! 
Oscar Hoffman, (™\ 


2275. Burdine, N. T., Gournay, L. S., and Reichertz, P. P 
Pore size distribution of petroleum reservoir rocks, /. |’ 
Technol. 21, 7, 195-204, July 1950. 

I:xperiments were performed on petroleum reservoir rock 
vestigate the relationship of pore-entry radius to pore voli 
Technique used was to foree mercury into the rock pores | 
pressures up to 1500 psi. A pore-size distribution function We 
tained from the slope of the experimental pressure versus 
cury-filled pore volume curve. The pore-entry radius / 
computed by means of the relationship pR; = —2acos!/, wh"! 
is pressure, o surface tension and @ the contact angle. WV“! 
capillary pressures were also computed using this relations!p 
the values plotted against the estimated degree of saturate’! 


o and @ in both cases were taken from tables. Authors ©" 


favorable agreement with results obtained from the porous 
phragm method in which gas was used to displace water. 
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ing tested, the samples were subjected to high vacuum 
Results 
most the same when tests were repeated, showing no 


eated to reduce them to their original condition. 


change in samples due to testing. 
\y expression for the coefficient of permeability is given in 
»«of & and pore-sized distribution function. This is derived 
ling Poiseuille’s law to an assemblage of parallel capil- 


jifferent sizes and combining the result with Darey’s law 


through porous media. Eben Vey, USA 


2270. Charnii, I. A., On a grapho-analytic method in the 

theory of filtration (in Russian), /zv, Akad. Nauk SSSR, no. 7, 
a65, July, 1950. 

fhe region of flow to be studied, lying between two surfaces ot 

ial pressure, H, and H,, is divided into approximating stream 

es of cross section o@(S) depending on the coordinate S meas- 

long stream tube. 

IV ral law of filtration, all examples and most discussion relates 

Ja to Dat —codH (dS, where q is the flux. For incom- 

sible liquids this gives, on integration, gq = ch (H, — HA»), 

estas there the numerically computable R = 5, f° "oa —dS is called the 

Total filtration resistance per 


Though provision is made tor a more 


siaw,gd = 


tration resistanee of the tube. 
er ’ ‘ meer: ee are n > 1} 
3 nit length f= [Doge Re 
larger tile is computed with n = 
Comparison with analytically determined 


‘for an eecentrically placed tile line 
10 and with wedge- 
ed stream tubes. 
w shows best agreement when eccentricity is small, poorer 


R. I. Gaskell, USA 


ment tor larger eccentricities, 


"> 


soil 
Trav. publics 


Ferrandon, J., The indefinite equations of 
mechanics ‘in French), Ann. Inst. tech. Bat. 

ad \.S no. 145, 838-89, Sept. 1950. 
\uihor gives the indefinite equations governing the transforma- 


well. 


iti iol isotropie, waterlogged soils, brought about by the external 
v dis linternal forees, under the assumption of continuity. For the 
d tha ent, these equations cannot be integrated for the three- 
luate mensional case. However, an interesting result is obtained in 
reais » one-dimensional case of a layer of indefinite depth, resulting 
atl i lmitation in depth of the consolidation: a phenomenon that 


\s » heen noted in practice. 
Ich a i) introducing the condition of incompressibility in the equa- 
the transformation by external forees only, indefinite 
is are found which closely resemble equations for the dy- 
viscous liquids under stationary flow of Stokes. 
F. C. de Nie, Holland 


278. Vey, E., and Schlesinger, L., Soil shear tests by means 
ine ‘rotating vanes, Nat. Res. Counc. Highway Res. Bd. Proc., 29 
Las \eeting, 544-553, 1950. 
fests described were made in order to determine the value of 
“hear tests in establishing shearing strength of the soft clay 


eC To this end a rod carrying thin steel 


licago area in place. 
9s ‘| its lower end was foreed into the clay at the bottom of 

- and the torque required to rotate the vanes was re- 
Wat Med. Undisturbed samples of clay were taken from points 
‘he vane tests, and their uneonfined compression strengths 
Measured, CGood agreement was found to exist between the 
Results do not 
sug- 
Bret it the discrepancy may be due to the character of the 
Frederick ¥. ( ‘onverse, Us \ 


‘strengths obtained by the two methods. 
s diu- “with those obtained by other investigators. It is 
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2279. dela Sayette, Emanuel, and Paramythioti, Jean, Com- 
paction of soils after R. R. Proctor ‘in French), Vech. mod. Const) 
5, 7, 207-218, July 1950. 

Authors give a detailed description of the theory of compaction 
of soils and application of this theory on compaction of soils with 
sheep’s-foot rollers and rubber-tired rollers. 
R. R. Proctor are followed. 
ties can be obtained in different methods of compaction if, in 


The lines given by 
It is supposed that equal soil densi- 


both methods, the same amount of energy is used. 


F.C. de Nie, Holland 


2280. Habib, P., Determination of the modulus of elas- 
ticity of rocks in situ ‘in French), nn. /nst. tech. Bat. 
publics, N.S, 145, 27-35, Sept. 1950. 

Various methods to determine Young's modulus by tests on 


Trav. 


samples of rock are explained. 


(EF = 27 


¢ to 10 million psi for granite-gneiss used as example) 


Widespread differences in results 
are attributed mainly to fissured nature of material. High values 
are found in between often invisible fissures; e.g., by means of re- 
sistance-wire strain gages in compression tests. Important for 
rock effect of 
Therefore, large scale tests in situ with jack and bearing plates are 


engineer is total of deformation and fissures, 
The theory of loads on a semi-infinite mass is briefly 
LO: X 17- 


ft concrete block is described, then tests on the site (Tignes Dam) 


necessary. 
presented. First, a large scale laboratory test on a 7 X 
in quartzite, vielding E = 1.4 million psi, while laboratory tests 


showed a misleading value 6 times larger. Therefore true ‘‘site 
moduli of elasticity’? should always be determined where sampling 
is doubtful. Mechanical site 
Investigations should always supplement geological one. 


Wim. R. 


Accuracy of method is satisfactory. 


Schriever, Canada 


2281. Nasu, Nobuji, Field determination of the elastic prop- 
erty of soil layers (1), Bull. Earthy. Res. Inst. Tokyo Univ. 27, 
1, 101-106, Jan.-Dee, L949, 

Paper reports two load-settlement tests on clayey loam with 


parts 1 


calculated modulus of elasticity for the soil compared with 
modulus values deduced from measurement of velocity of Waves in 
upper layers. Results 
of loading tests are about 1.5 times those from velocity measure- 
Henry A. Lepper, Jr., USA 


Details of wave-velocity tests are lacking. 
ments, 
2282. 


additional infiltration (in Russian), Dokladi Akad 
70, 5, 777-780, Feb. 1950. 


Verigin, N. N., On the flow of ground water with local 
Vauk SSNS Rk 


2283. Beeson, Carrol M., The Kobe porosimeter and the Oil- 
well Research porosimeter, J. Petr. Technol. 2, 11,313 318, Nov. 
1950. 


P,-1 P.- Vs 


same sample to be used for measurement of all basic properties, 


Porosimeters using Boyle's law permit the 
thus eliminating the source of errors inherent in use of adjacent 
samples. The use of helium in these porosimeters, moreover, re- 
duces the error, due to the adsorption ot the operating gas to 
negligible proportion, 

The Kobe and the Oilwell Research porosimeters are described, 
The first operates with constant pressure, measuring differences In 
volume; in operating the last, the volume ot the gas is kept con- 
stant and the difference in pressure is measured. 


F.C. de Nie, Holland 
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Micromeritics 


2284. Bikerman, J. J., Sliding of drops from surfaces of dif- 
ferent roughnesses ./. Colloid Sci. 5, 4, 349-359, Aug. 1950. 

Data are reported for experiments on sliding of distilled water 
drops with no acceleration along stainless-steel surfaces of dif- 
Relation W sin a = kw is obeved; W is 
weight, @ angle of surface with horizontal, w width of drop, and k 


ferent roughness values. 


an empirical constant which increases with surface roughness. 
Roughness is seen to effect resistance to sliding of water drops 
in same fashion as it effects sliding or rolling friction between 
Drop sliding ts explained on basis of surface tension only 
Karlier interpretations of friction be- 


solids. 
without regard to wetting. 
tween solids and liquids are examined, 

KK. R. Wadleigh, USA 


Geophysics, Meteorology, Oceanography 
(See also Rev. 2044) 


2285. Priestly, C. H. B., On the dynamics of the general 
atmospheric circulation, Austral. J. sci. Res. Ser. A, 3, 1, 1-18, 
Mar. 1950. 

The flow of angular momentum across latitude 30° is estimated 
from observations and it is claimed that the contribution due to 
eddy motion is less than that generated at the surface by the shear 
stress. This suggests an ordered motion oi the nature of a large 
scale overturning with poleward flow at high levels at latitude 
30 

Validity of the estimates made is extremely doubtful, as are also 
the deductions from them. A “dynamical theory” of fluctuations 
about a mean state is described in general terms and is vague and 
difficult to understand. 
merits publication in the present state of the subject, for estimates 


It is doubtful if a study of this nature 


of the surface stress vary by a factor of 100 and observations of 
mean winds are too sparse for any theory to be tested. 
R. S. Scorer, England 


2286. Perkins, D. T., On the solut.ons of the equations of 
motion of linear fields ./. Weteor. 7, 4, 291-303, Aug. 1950. 

Using geostrophie wind fields which may possess a constant 
contour curvature, convergence, or horizontal shear and which 
may change with time to yield a uniform isallobaric gradient, 
author shows that the real wind field is composed of two types of 
motion. The first, termed central, is considered to be a stable 
approximation of the real wind from the contour field and may be 
viewed as an improvement over the geostrophic wind velocity. 
The second, eccentric, varies periodically with time. Solutions 
are based on a constant Coriolis parameter with horizontal, 
frictionless motions. The final formulas have not been tested to 
determine whether they are superior to either the geostrophic 
approximation or other published refinements of the geostrophic 
wind. l.. Machta, USA 


2287. Brier, Glenn W., The statistical theory of turbulence 
and the problem of diffusion in the atmosphere, ./. Veteor. 7, 4, 
283-290, Aug. 1950. 

Theoretical part of paper deals with feasibility of generalizing 
G. I. Taylor's now classical treatment of diffusion by continuous 
movement by extending it to the diffusion of particles originating 
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at different points. This would require information»), 
Kulerian-type correlation functions in the atmosphere. Se. 
part describes a diffusion experiment with balloons. They 
some doubt on the validity of the balloon method because jr q),. 
not respond to the fine structure of turbulence, or, on the oth 
hand, the vertical displacement introduces significant scatte, 


to shear wind. If this effect was subtracted, little motion y, 


remain to account for turbulent diffusion. 


Leslie S. G. Koviisznay, Us 


2288. 
mosphere (in Japanese), J. meteor. Soc. Japan 28, 5, 176- ix) 
May 1950. 

Fluctuations of air temperature in air layer up to 15 m a! 
ground were measured by resistance thermometers (which yw 
made of bare nickel wire, 0.03 mm in diam and about SO em jong 
Thermomer 
Was inserted in one arm of a Wheatstone bridge and thy 


stretched in space without a protecting covet 


balanced current was led to an electromagnetic oscillogra 
Icrrors occurring in measurement are discussed. They consis: 
those induced by wind pressure, insolation, and time Jag 
thermometer. Their magnitudes are generally less than 0.04 | 
on the other hand, fluctuations of temperature are about 04 
So, errors described above are negligible in measurement oi t 
perature fluctuation. Magnitude of fluctuations of air temp 
ture is 0.8 ~ O.4 C in air laver one meter above ground 
magnitude decreases to 0.2 ~ 0.1 Cin air laver 15m above grow 
Time and spatial correlations of air temperature tluctuat 
(Reand P?, ) are obtained. FP is expressed approximate!) 

# and the magnitude of 296 f-? REE is 

S ~ 16 see (where 7 is value of € at which 2g first cuts Sax 


ponential curve ¢ 
Ris positive even at y = 14m. Values of correlation are larg 
than usual when air temperature of ground is increasing rapid 
It is discussed that fluetuations of temperature are not wi 

due to mixing phenomena (i. e., the random motion of th: 


of air). From author's su 


2289. Monin, A. S., Dynamic turbulence in the atmosphere 
in Russian), /zv. Akad. Nauk SSSR, Ser. Geograf. Geofiz. 14, 252 
254, 1940. 

In first part of paper, author derives equations for 
change of turbulent energy and of the mean velocity compoucl > 
under hypotheses concerning the Reynolds stresses and diffus 


rid 


of turbulent energy. Further similarity hypotheses 


logarithmic velocity-distribution law are assumed sand, i > 
part of paper, resulting equations are used to study struc! 


the wind over the earth. Tables and graphs are computed! 
various quantities of meteorological interest. 


J. V. Wehausen, 04 


2290. Bowden, K. F., The effect of eddy viscosity on occa 


waves, Phil. May. 41, 320, 907-917, Sept. 1950. 
Dimensional considerations, or von WKarmdn’s similaril 


pothesis, lead to an expression Aca for the eddy viscosity aiec''= 


waves of velocity ¢ and amplitude a. A constant A of ‘he: 


of 5 & 10°>-5 would then account for the observed attenuatl! 


" 


ocean swell. The resulting value of the eddy viscosity Is '> 
compared to the molecular viscosity, but small compat 
value applicable to ocean currents. 


W. H. Munk, (™4 


Shiotani, M., Turbulence in the lowest layer of the a. 
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Tucker, M. J., Surf beats: sea waves of 1 to 5 min. 
roy. Soc. Lond. Ser. A, 202, 1071, 565-573, Aug. 


2291. 

seriod, 2. 
0 

\uthor confirms, by improved methods, reviewer's report 

tner. geophys. Un., 30, 849-854, 1949] on long sea waves 

‘yh periods of 2 to 3 min, and with amplitudes roughly equal to 

ae of that of the ordinary waves by which they are caused. 

velope of the ordinary waves can be correlated to the pro- 

ong Waves, but the exact mechanism of generation of 

ves is uncertain, W. H. Munk, USA 


2202. Hamilton, W. S., Forces exerted by waves on a sloping 
board, Trans. Amer. geophys. Un. 31, 6, 849-855, Dee. 1950. 
Reports on experimental model investigation of submerged or 
‘jally submerged sloping board used as a wave energy ab- 
cher. Reduction in wave heights (of regular wave train) and 
yimum forces are presented for 2-ft wide by 9-ft long board 
nning 9-ft wide model wave tank. The board was set at dif- 
t elevations and at angles of 9, 18, and 37 degrees. Effective- 
ss as Wave absorber decreases as wave length becomes long with 
spect to the board width (about 50°, at length to width ratio of 
\laximum forces and effectiveness are predicted for a proto- 
Richard G. Folsom, USA 


nstallation. 


2293. Darbyshire, J., Identification of microseismic activity 
with sea waves, Proc. roy. Soc. Lond. Ser. A, 202, 1070, 439-448, 
{uy, 1950 

Observations presented confirm the theory that microseismic 

vity is often due to pressure on the ocean bed by two wave 
uns of the same period moving in opposite directions. This can 
lue either to the movement of the storm producing the waves 

io interference between the incident and reflected waves at a 

ep coastline. Sea waves were measured in Cornwall and 

roseisus at Kew. The records were analyzed into component 
erods and the theory that period of the microseisms is half that 
the Waves was well confirmed. The region of interference is 
from meteorological charts. 
R. S. Seorer, England 


2294. Hinkelmann, K., Method for measuring air density at 
arge heights by measuring the paths of falling bodies (in Ger- 
Z. Meteor. 3, 10, 297-3804, Oct. 1949. 


2295. Bricard, J., The transparence of the lower atmosphere 
Preach . Reeh. aéro., no. 11, 19-28, Sept.-Oct. 1949. 


-290. Munk, W. H., and Carrier, G. F., The wind-driven 
“rculation in ocean basins of various shapes, 7'ellus 2, 3, 158-167, 
g. 1950 

genious extension of modern wind-driven ocean-current 
les to basins of irregular shape boundary by application of 
ry-layer technique. As example, circulation in a triangu- 
ran ais computed and compared to North Pacifie Ocean 
ppears to be roughly triangular on the projection chosen. 


Henry Stommel, USA 
“297, von Arx, William S., Some current meters designed for 
‘uspension from an anchored ship, J. mar. Res. 9, 2, 93-99, Oct. 


‘So current meter designs are described which employ a pro- 
ive by electromagnetic induction to permit Continuous 
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observation of current velocity through, and to determine the ex- 
tent of, the periods when the anchored ship is essentially at rest. 
The motions of an anchored ship are described. 


From author's summary by W. H. Munk, USA 


2298. Hidaka, Koji, Lateral mixing and wind-driven currents 
in an enclosed ocean, J. mar. Res. 9, 2, 55-64, Oct. 1950. 

Numerical solution of currents produced by wind stress in 
ocean subject to lateral mixing and earth rotation. exhibits 
lesser westward intensification than) Munk-Stommel theory 
(Munk, W. H., J. Meteor. 7, 2, 79-98, 1950], possibly because of 
different assumed wind distribution. 


Henry Stommel, USA 


2299. Stommel, Henry, Horizontal diffusion due to oceanic 
turbulence, J. mar. Pes. 8, 3, 199 225, 1949 

In the first part, author, following up L. F. Richardson's 
classic investigations of the mid-twenties concerning atmospheric 
diffusion, and Richardson and Stommoel’s * 
J. Meteor. 5, 238-240, 1948], 


servations of oceanic diffusion by aid of floats (paper floats of 


Note on eddy diffusion 
in the sea”’ shows by careful ob- 
standard mimeograph paper were found suitable), as well as by a 
simple theoretical argument, that classic Fickian law of diffusion 
is Inadequate for the present purpose, while the Richardson law 





oy/ot = AOLIF(L)og/OL| (q is “neighbor concentration,” 
F(L) “neighbor diffusivity,” LL “neighbor separation,’ and ¢ 


time) is adequate. For small time intervals, author linearizes 


this equation and solves it. From the solution, with a further 
implicit assumption, author develops a method for evaluation 


Within 


a wide range, a 4/3rd power law tor (1) seems to represent an 


and graphic presentation of results of Hoat observations. 
appropriate approximation of the observed data. Observations 
made off the Scotland, 


Bermuda. 


were shores ot Massachusetts, and 
In second part, the Heisenberg-Weiz-Sacker theory of the spec- 
trum of turbulence for large Reynolds numbers and Kolmo- 
goroff’s theory of locatly isotropie turbulence are surveyed and 
discussed. Reasons are given for the opinion that these theories 
may have some bearing upon phenomena of oceanic turbulence. 


Paul Neményi, USA 


2300. Goody, R. M., The experimental determination of the 
thermal state of the lower stratosphere, ('enlen. Proc. roy. meteor. 
Soc., 9-18, 1950. 

Although 
assumption of radiative equilibrium have given over-all correct 


stratospheric under 


calculations of temperature 


values, we know that important nonradiative heat transfer con- 
nected with turbulence also takes place in the stratosphere. Paper 
suggests ways of measuring this contribution. Three approaches 
are put forward: (1) Ixact determination of thermal state of 
lower stratosphere under assumption of radiactive equilibrium 


and comparison with observation. This requires knowledge ol 


») 


the absorption spectra of different gases. (2) Measurement ot 


departure from radiative equilibrium by observing rate of change 
) 


of total radiation flux with height. (3 
field near the tropopause to compute turbulent heat flux directly 


Viensurement of turbulent 


This might be done with balloon and aircratt measurements of 
turbulence and vertical distribution of different gases. 

Although each of these approaches contains difficulties, author 
does not regard them as insuperable and quotes promising pre- 
and Germany. 


Herbert Riehl, 


liminary work done in Great Britain 


USA 
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2301. Guild, W. R., Note on heat transfer at the soil surface, 
J. Meteor. 7, 2, 140-144, Apr. 1950. 

The heat-balance equation for the earth’s surface is evaluated 
for two sets of data taken at night in the Arizona desert region. 
A method is illustrated for determining convective heat flux in 
the lowest layers of the atmosphere independently of measure- 
ments of state of lower atmosphere, provided there is no condensa- 
tion or evaporation at the surface. These data may then be used 
in conjunction with lapse-rate data to determine eddy diffusivity 
at various levels near ground. Diffusivities so obtained are of 
correct order of magnitude and show a marked correlation with 
wind speed. It is also found that the convective term in the heat- 
balance equation can amount to as much as one half the net radia- 
tion term; therefore, it should not be assumed negligible, as has 


been done in some cases. From author’s summary 


2302. Bleeker, W., and Andre, M. J., Convective phenomena 
in the atmosphere, ./. Veteor. 7, 3, 195-209, June 1950. 

Qualitative picture of convective phenomena (without Coriolis 
terms) is deseribed, showing agreement with observed wind and 
pressure fields beneath cumulus and cumulo-nimbus clouds. 
\uthors discuss general problem of convection and review several 


other papers. Henry Stommel, USA 


2303. Jehn, K. H., and Gerhardt, J. R., A preliminary study 
of the eddy transfer of heat near the earth’s surface, /. Vetvor. 
7, 5, 343-349, Oct. 1950. 

From several observational samples in Texas and Arizona, the 
coefficient of turbulent exchange of sensible heat along the 
vertical coordinate (em? see~!) is ealeulated for each hour of the 
day and for heights from 5 m to 70-120 m. 

Proceeding from standard heat-flux equations, authors make 
several assumptions, especially that fluctuations of temperature 
aut one station are due to vertical inhomogeneities only. There are 
also assumptions regarding heat exchange between ground and 
With these restrictions in mind, following conelu- 
‘whose magnitude physi- 


atmosphere. 
sions are reached: (1) The coefficient 
eally depends presumably on temperature lapse rate and wind 
speed—is much less at all heights at night than during the day. 
Nighttime values range from 10° to 104 em? see~'!, while those of 
daytime vary from 10! to over 10® cm? sec! for the height range 
At night 
the coefficient is nearly coefficient with height, but increases at 


studied. (2) The diurnal variation increases upward. 
a nearly logarithmic rate in the afternoon, 


Herbert Riehl, USA 


2304. Browne, B. C., and Cooper, R. I. B., The British sub- 
marine gravity, surveys of 1938 and 1946, 7’rans. roy. Soc. Lond. 
Ser. A, 242, 847, 243-310, Feb. 1950. 


2305. Brooks, Douglas Lee, A tabular method for the com- 
putation of temperature change by infrared radiation in the free 
atmosphere, /. Weteor. 7, 5, 313-321, Oct. 1950. 

Paper presents tables for computation of rate of temperature 
Tables are 
based on empirical measurements by F. A. Brooks and Robinson 


change due to infrared radiation in free atmosphere. 


of the emissivity of water vapor, and allow computation of the 
rate of radiational temperature change at a given level of the 
atmosphere by a modification of Bruinenberg’s equations for 
divergence of the net flux. Results of 
method are compared with those obtained by other methods. A 


An example is given. 


lack of basic evidence on the relationship between emissivity and 


temperature is noted. From author's summary 





APPLIED MECHANICS REViEWs 


2306. Tsuji, M., On the rate of evaporation of water drops 
Japanese), J. meteor. Soc. Japan 28, 4, 119-121, Apr. 1950 

On the rate of evaporation of water drops, the following 
empirical formula was derived: 


dm/dt = 4rDr((C, —Ce) (1 +D Kr) | [1 +(0.276 ¢) 1p 


where D diffusion consta); 


saturation vapor density at the ¢ 


-dm/dt is rate of evaporation; 
radius of the drop; C, emper 
¢ vapor density in the air; R, Reynolds . rT 
Qa M)'/2/(1 6/2): £ condensation eo. 
R the universal gas constant; VM molecy| 
weight; 7’, temperature of the drop; @ = D/v; v kinemati 


ture of the drop; C 
ber; AK = BRT 


efficient of water: 


w 


cosity of air. Formula is nearly equal to Frossling’s formy 
when r is large, and to author’s former formula when r is sma 


From author’s Summa 


2307. Riehl, Herbert, Variations in the structure of high- 
level cyclones, Bull. Amer. meteor. Soc. 31, 8, 291 244. 0 
1950. 

Paper deals with marked departure from usual horizontal 
tribution of temperature near 300-millibar level (approx. 30,00) 
\ISL) in winter cyclonic circulations in Arctic air over north 
North America. 
meridional vertical temperature cross sections and contour 


Illustrative data are presented in form 


300-mb pressure surface for ‘normal’ and ‘exceptional’ 
Author concludes that classical description by Bjerknes and | 
inén (.e., very low Arctic tropopause and relatively high 
perature at 300-mb level in cyclone core) must be modified 
admit cyclonic vortexes containing deep body of extreme! 
Aretic air accompanied by relatively high tropopause depress 
Moreover, tropopause depression does not (in this case) cou 
with cyclonic center (separation 15° latitude), although 300-1 
surface is rather flat along 80°W > north of about 59°N latitu 
compared to contour gradient exhibited south of this latit 


2308. Takeuchi, Hitoshi, On the earth tide of the compres- 
sible earth of variable density and elasticity, 7 { 
geophys. Un. 31, 5, part 1, 651-689, Oct. 950. 

The theory of earth tides is developed in considerable | 
matical detail. Differential equations of stress and motio 
established to permit solution under various hypotheses o! | 
variation of density and elastic parameters in the earth’s inter 
Numerical integrations are carried out for earth models that \ 
set up by reviewer in 1936 and 1942, results being, resp 


k = 0.281, h = 0.610, 1 = 0.082, D 0.67 | 
k = 0.290, h = 0.587, 1 = 0.068, D = 0.70 


where k and 4 are Love’s numbers, / is Lambert's nun 
D=1+k—A. 
with Nishimura’s estimates (1950) of 0.715 and 0.672 | 
value 0.287 of k as derived from the Chandler and Euler } 
the estimate of 1.22 for 1 + k — l derived by Nishimura tro! 
servations of tidal variations of latitude, and the mea! 
estimates of 1 + h — 3k/2 derived from gravity observe 


Author finds these results in good agree! 


Author infers that dynamical elastic constants of the earth 
dicated from seismological studies, agree with statistical! values 
determined using earth tidal theory. 
the earth’s central cord that is compatible with the 
used is found to be 10° to 10'° dynes /cm?. 

Kk. EK. Bullen, \us! 
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2312 
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ps 2309. Volk, Joseph A., The photoelectric seismograph, Bu/l. 
) a» Soe. Amer. 4, 3, 169-173, July 1950. 


sf 


2310. Sittel, Karl, and Menzer, Ernst, An improved fully 


electric radiosonde, Bull. Amer. meteor. Soc. 31, 9, 341-346, 
Vor. 1950 

\ fully electrie radiosonde using the Finnish principle is de- 
Temperature is measured with a temperature-sensitive 


ed 


rie; humidity by determination of the psychrometric 
nun. ‘renee; and pressure by a corrugated diaphragm which 
Ne. sons a cylindrical condenser. Measuring elements and con- 
ecu] euetion of the sonde, as well as the calibration and receiving 
IC Vis- sation are outlined. The more important phases of the in- 
rmny sjvation are briefly mentioned, anda comparison of tempera- 
Lid » measurement with a number of other sondes is given. 


From authors’ summary 


Leet, L. Don, Earth waves, Cambridge, Harvard 
<<; New York, John Wiley & Sons, Ine., 1950, 122 pp. 


©2311. 


t 


high- Pre 


wk contains a summary of selected information concerning 
sic waves Which are propagated through the earth. It is 
OU 


tan ¢ 


for readers with training in the fundamentals of some 
Only ele- 
Book is based on eight lectures of 


of engineering, physical or geological science. 
inathematics is used, 

or, “Application of seismological techniques for engineering 
first chapter, “The measurement of earth waves,” principles 
presented of instruments which are used in recording earth 
ves, and some characteristics of the records they write are dis- 
ed. In chapter two, a summary is given of observed types of 
wh waves from artificial explosions to types of waves found in 
Well-chosen illustrations include a 
| written by a seismograph located near the atomic bomb 
_ wlosion in New Mexico on July 16, 1945. 
vered the so-called “hydrodynamic wave” which later was 
The 


is not well-chosen, since there seems to be no physical rela- 


wismograms of earthquakes. 
In this record, author 
bserved in records of other nearby artificial explosions. 
to actual hydrodynamic waves. Problems of transmission 
teristics of earth waves are discussed in the third chapter. 
‘is illustrated by seismograms and graphs showing either trans- 

sion time or paths of waves. In the last chapter, some aspects 
tuicroseisms (unrest of the ground) are presented with em- 
‘ison problem of locating source of microseismic storms. 
Most of the 58 
‘gues are reproduced from his own publications. 

B. Gutenberg, USA 


has provided excellent illustrations. 


Lubrication; Bearings; Wear 


‘312. Jones, F. C., and Wilcock, D. F., The mechanism of 
ubrication failure in high-speed ball bearings, 7'rans. Amer. 
we. mech. Engrs. 72, 6, 817-823, Aug. 1950. 

ull-bearing tests at a speed of 13,200 rpm are described and the 
It is concluded that excessively high friction 
‘oO insufficient lubrication occurs first at a race. 


res nalyzed, 
This causes 
zed heating, thermal expansion of the parts, a loss of internal 


nee, and a subsequent failure. Milton C. Shaw, USA 


it Marine Engineering Problems 


“313. van Lammeren, W. P. A., Analysis of propulsion com- 
ponents in relation to scale effect of model tests, Juri/d W. 
Vod. Basin Transl. 68, 13 pp., Sept. 1950. 









Jao 


Test data of six different scale models of the Simon Bolivar, 
obtained by resistance, self-propulsion, and open-water tests, are 
reported. Special attention was devoted to determining thrust 
In addition 
to the six geometrically similar propellers, two “airfoil” propellers 


deduction, as well as frictional and streamline wake. 
were investigated. Basin wall effects were eliminated in the tests 
The model resistance tests show limitations on the lower limit ot 
teynolds number 5,000,000 ) 
It is found that for the same Froude number, the specific re- 


model size (in this case, minimum 


sistance varies with Reynolds number the same way as the 
Prandtl-Schlichting formula predicts changes for the smooth 
plate. The specific total resistance of the full-scale ship was de- 
termined from the Prandtl-Sehlichting formula for rough sur- 
faces. Tests show that partial roughening of afterbody causes 
approximately same increase in resistance as the same amount of 
Kiffect of 


All propellers were subjected to open 


roughening of forward body. form on frictional re- 
sistance is found small. 
water tests over a wide range of speeds. Determination of scale 
effects from difficult. Effect) of 
smoothness and of turbulence on propeller efficiency were in- 
Wake 


measurements were made by Pitot tubes, by bladed wheels, by 


open-water tests are surface 


vestigated, and both show improvement of efficiency 


the propeller, by pressure sphere, and by a new instrument, the 
ring wakemeter. It is found that wake of models decreases with 
increasing Reynolds number, that both nominal (measured by 
Pitot tubes) and mean actual (integrated by the propeller) wake 
decrease with Reynolds number, that the effeet of the rudder on 
the wake is very small. For a propeller adapted to radial wake 
distribution, efficiency is higher if propeller is mounted behind 
actual 


hull 


Influence on 


model than if it is tested in open water. Total efficiency, 
mean wake, and relative rotative efficiency increase, but 
efficiency decreases with decreasing propeller load. 
wake and propeller efficiency of the hull roughness and relative 


Also, 


Relations between frictional wake (of rough- 


position of propeller were investigated. overload tests 


were carried out. 
ened model) and thrust deduction were established. Tests show 
that rudder should be regarded as a component of propeller and 
not as an appendage of the hull, that effeet of rudder on thrust 
reduction is very small, and that propulsion efficiency is greatly 
increased if rudder is placed behind propeller. 


Paul Torda, USA 


2314. Rabbeno, Giorgio, Tests on mechanical resistance of 
propeller blades in service conditions (in Italian), Rev. maritt. 
Suppl. teen., 21-30, Dee. 1950. 

Measurements of tangential deflection (rotation-wise) and tor- 
sional deflection at the tip were made on three ship propeller 
Blades varied in 
Italian Navy 
Thrust and tangential load- 


blades to find the variation in pitch under load. 
sweepback using an area distribution taken from 
practice with M.W.R. around 0.25. 
computed from simple assumed distributions were simulated by 
lever systems acting on seven points along the mean line. An 
optical system was used to meusure deflections. Observations 
were also made of loads required to produce permanent set 
Author concludes that deflections are too small to influence the 
pitch significantly and that propellers are too strong for then 
He makes a case for using lighter sections 
Dino Morelli, USA 


primary function. 


2315. 
wave resistance of immersed bodies of revolution, 
Taylor Mod. Basin Transl, 234, 22 pp., Sept. 1950. 

Translation from Mitt. Preuss. 
1936. 


Weinblum, G., Amtsberg, H., and Bock, W., Tests on 
David W, 


Ve rsuchsanst Woasse h Nchiffb., 
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2316. Adams, Emily J., The steady-state response of a ship 
hull to a simple harmonic driving force computed by a digital 
process, David W. Taylor Mod. Basin Rep. 715, 23 pp., May 
1950. 

This third in the T.M.B. series is the logical continuation of the 
two earlier papers which present a calculation of the natural fre- 
quencies of ships’ hulls by a digital process. In this case there 
ure added in the calculations a driving force in the region of the 
propellers and a coefficient of damping proportional to velocity. 

Reviewer has the following comments: (1) If the digital process 
were started at the bow rather than the stern, number of compu- 
tations could be reduced since the driving force would be carried 
through only a few operations. (2) A damping proportional to 
velocity does not clearly represent the major source of energy 
loss. A damping proportional to energy or to stress would repre- 
sent actual conditions more exactly since, as in most built-up 
structures, the major damping comes from the structure itself. 
As a consequence of the damping assumptions, the calculated 
amplitudes of forced vibration are much larger than those ob- 
tained experimentally for the higher resonances. (3) In a com- 
parison of the amplitudes calculated at a frequency off resonances 
by the digital process and by the methods of normalized coordi- 
nates, there appears to be an unexplainable difference. Since the 
deflections given by both methods should be identical, it can only 
be assumed that either there have been different damping factors 
applied in the two cases, or that an error has been made in the 
calculations. 

These papers are a great contribution to the prediction of hull 
vibrations. Although there is still much to be accomplished in 





APPLIED MECHANICS REVigw: 


this line, the important problem which must be solved to Utilip. 

these methods effectively is the prediction of the magnitude of th 

exciting force exerted by the propellers. : 
F. E. Reed. Us 


©2317. Harvald, Svend Aage, Wake of merchant ships, (\»),.... 
hagen, Danish Techn. Press, 1950, 220 pp., 113 figs. 18 p., 
crowns. 

Treatise deals principally with problems connected with the wai 
partly from a practical, partly from a theoretical point of yj. 
Conditions of wake from forward to aft, even up to about op, 
ship’s length abaft the propeller, have been examined. Base fy 
i.e., flow present without the propeller, as well as flow presi); 
when propeller is working, have been studied. First of all, ond). 
nary types of merchant ships are studied, but, in addition, many 
special types of ships (fishing vessels, tugboats, ships in whieh t) 
propellers are fitted in nozzles or tunnels, ferries with forward and 
after propellers, patrol and pilot boats, and ocean yachts) are jp. 
cluded. 

An analysis has been made of the three components of the wak: 
Frictional wake, potential wake, and wave wake. 
for predetermination of the wake coefficient and the wake dis. 
tribution of single as well as twin-screw ships have been cop- 
structed. Different approximate formula and diagrams for thy 
predetermination of the wake coefficient are compared. 


New diagrams 


Further, questions closely connected to the wake are considered 
For example, the problem of thrust deduction is taken 


briefly. A. R. Holm, Denmar 
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